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AN ATTEMPT TO MEASURE PUBLIC OPINION ABOUT 
REPEALING THE EIGHTEENTH AMENDMENT! 


By WatrTer F. Wii1cox,? Cornell University 












In modern democracies public opinion has been measured ordinarily 
by elections, sometimes by referenda. The results carry their meaning 
on their face. Public opinion by these means is gauged, simply and 
directly, by the expressed opinion of the voting public. But public 
opinion can also be gauged, though neither simply nor directly, by the 
expressed opinions of fractions of the voting public. This is the sam- 
pling method made use of in straw votes and special polls of all sorts. 
To use this method requires training and circumspection. The trust- 
worthiness of the evidence which a sampling method furnishes varies 
from case to case and its validity in any of the diverse fields in which it 
has been used, like wage statistics or unemployment statistics, is a 
question about which technical papers have been written and technical 
discussions have been held. But hitherto, perhaps because the method 
has only recently been carried into the field of politics and that under 
the guidance of journalists animated by the desire and almost the neces- 

















1 Developed from a paper presented at the Ninety-second Annual Meeting of the American Statistical 
Association, December 30, 1930. 

? The writer has often attempted to use the statistical method in studying complicated social prob- 
lems. None of these is more baffling in its Protean aspects than the liquor problem. In that field his 
results hitherto have been insignificant or inconclusive. Professor Irving Fisher's attempt to ascertain 
whether conditions at Yale University were better or worse than in pre-prohibition days led him into a 
similar investigation at Cornell University. More than a score of persons in a position to know what 
could be learned by observation were interviewed. They fell into two groups about equal in number, 
the members of one believing that conditions were better and improving, those of the other that they 
were worse and deteriorating and neither with convincing evidence to support their belief. The writer 
could not form a clear judgment about the local conditions or the trend of change and concluded that a 
fortiori no private scholar could ascertain the situation or trend of change in New York State or the 
United States. Since then the Wickersham Commission has performed the task. 

Failure to get at the facta diverted him into a study of public opinion in the belief that it might reveal 
the impression which the facts had made upon many million persons. His results here stated may per- 
haps be regarded as a minor pendant to the report of the Wickersham Commission surveying a field 
which .uat body did not enter. 
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sity to make it pay for itself, scholars have neglected the question of the 
validity of the sampling method in its new field, and consequently 
popular judgments upon its conclusions have differed widely and have 
not been reconciled. 

The present paper is a study of a specific case in which a nation-wide 
application of the sampling method has been made to a political issue 
of great popular interest. The issue is whether the present policy of 
national prohibition should continue; the sampling method has been 
applied to it by the two Literary Digest prohibition polls of July, 1922, 
and February, 1930. An attempt is here made to determine the trust- 
worthiness of the inferences from this use of the sampling method by 
comparing the results of the two polls with the results of various state 
referenda. The two together afford an unequalled measure of public 
opinion in the United States and of the changes in that opinion during 
seven and one-half years. 

In order to focus the discussion, an attempt will be made to answer 
two questions: What states were ready in February, 1930, when the 
second poll was taken, to cast a majority of their votes in favor of a re- 
peal of the Eighteenth Amendment? and, How long will it be before 
the other states will be ready so to vote? 

The evidence about the two polls will be examined first. It comes 
mainly from various issues of the Literary Digest in 1922 and 1930 and 
unpublished figures and information kindly furnished by that journal. 
The 1922 poll resulted from ballots mailed to 10,108,437 persons, a 
number equal to about 16 per cent of the population of voting age. 
Answers were received from 922,383 persons, about one-seventieth of 
the adult population, and about one-eleventh of those to whom ballots 
were sent. The 1930 poll resulted from ballots mailed to 20,227,370 
persons, a number equal to about 28 per cent of the adult population. 
Answers were received from 4,806,464 persons, nearly one-fifteenth of 
the adult population, and nearly one-fourth of those to whom ballots 
were sent. 

The questions asked at each poll were these: 


‘“‘1. Do you favor the continuance and strict enforcement of the 
Eighteenth Amendment and Volstead Law?” 

‘2. Do you favor a modification of the Volstead Law to permit 
light wines and beers?”’ 

‘3. Do you favor a repeal of the Prohibition Amendment?” 


1 Information about state referenda before 1930 on the subject of prohibition has been compiled from 
official sources by the Legal Department of the Anti-Saloon League and by the Research Division of the 
Association Against the Eighteenth Amendment. The few slight discrepancies between these two 
sources have been investigated and reconciled. 
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A double postcard, one-half of which contained a ballot addressed to 
the Literary Digest, was mailed to each of the twenty million persons 
on that journal’s mailing list. The person receiving the card was asked 
to tear the two sections apart, put a cross in one of the three squares on 
the ballot opposite the question indicating the policy he favored,' 
write below the name of the state in which he resided, and mail the bal- 
lot, the postage being paid by the Literary Digest. This procedure on 
his part involved no expense and much less trouble than voting at 
an ordinary election. One is not surprised, therefore, at the high per 
cent of replies received. 

Before considering the results of either poll some objections to the 
representative character of these large samples of the entire body of 
voters invite consideration. 

1. It has been claimed that the proportion of women who favor re- 
taining and enforcing the present laws is larger than that of men, and 
that the Literary Digest samples are biased because they contain a dis- 
proportionate number of men. The mailing list was drawn mainly 
from telephone directories and lists of the registered owners of automo- 
biles. In 1922 it was estimated that the list contained “only 10 per 
cent of women,” and there is no reason to believe that the proportion 
in 1930 was different. Of the women who received ballots the propor- 
tion who returned them was about one-half as large as that of the men. 
It seems likely, therefore, that in the sample about 95 per cent were 
men, whereas among the voters only about 60 per cent are men. 

No large and conclusive amount of evidence has been found about 
the alleged difference in the attitude of the two sexes toward repeal. 
In the effort to answer this objection, the Literary Digest at its 1922 poll 
sent ballots to 2,268,101 women whose addresses were taken mainly 
from printed voting lists, and received 120,050 replies, or 5.3 per cent 
of the ballots sent out. This evidence indicated that the difference 
of opinion between the two sexes was about 2 per cent, 19 per cent of 
the women and 21 per cent of the men voting for a repeal of the Eight- 
eenth Amendment. The range of the difference between the sexes 
in the proportion of wets as thus approximately measured was be- 
tween Maine, where the proportion of wets among women was 12.7 
per cent less than in the general population, and Wisconsin, where it 
was 4.6 per cent greater. By large divisions the difference was least 
in the North Atlantic and North Central states, where it was 1.0 per 
cent, much greater in the South, 3.6, and greatest in the Mountain and 
Pacific states, 4.4 per cent. 


: Those who checked the first question will hereafter in this paper for the sake of brevity and sim- 
plicity be called drys, those who checked the third question will be called wets, and those who checked 
the second question will be called moists. See Literary Digest of July 15, 1922, and later. 
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In 1930 the Literary Digest did not repeat its attempt to meet this ob- 
jection, but twenty-five Scripps-Howard newspapers, by means of a 
straw vote from their readers, secured returns from 67,990 men and 
30,022 women. Of the men 82 per cent, and of the women 70 per cent, 
voted wet. If the groups at the two dates may be regarded as com- 
parable samples, and that is far from clear, the proportion of wets in 
1922 among men was about one-tenth greater and in 1930 about one- 
fifth greater than among women. If the samples are not comparable 
the increase which they indicate in the difference of opinion between 
the two sexes might be explained away in part by supposing that the 
more pronounced dryness of those women who voted in the Scripps- 
Howard poll was due to the fact that persons who are willing to cut a 
ballot from a newspaper page and mail it at their own expense are more 
independent than the average recipient of a Literary Digest ballot who 
is asked merely to return unsigned a prepaid postcard. Perhaps 
women who had not received a Literary Digest ballot and who differed 
on this subject from the men of their households who had received one 
would be more likely than other women to vote under the Scripps- 
Howard plan. Perhaps also the swing of opinion toward repeal be- 
tween 1922 and 1930, to which other evidence points, went on faster 
among men than among women. Apparently this over-representation 
of men biased the Literary Digest samples in favor of the wets, but not 
to as great a degree as has been supposed. 

2. It has been claimed that country folk are more generally dry than 
city folk and that the Literary Digest samples were drawn mainly from 
city folk. 

The Literary Digest divided the ballots received in 1930, on the basis 
of their postmarks, into those mailed in cities having 5,000 inhabitants 
or more, and those mailed outside of such cities, and has kindly fur- 
nished a tabulation of the results. The 2,920,676 ballots from cities 
were equal to 4.8 per cent of the city folk; the 1,837,617 ballots from 
outside the cities were equal to 3.1 per cent of the country folk. What 
error lies in these proportions would probably arise mainly from the 
mailing or stamping in a near-by city of ballots coming from country 
folk. The amount of this error I see no way to estimate. Of the city 
folk throughout the country who answered in 1930, 45 per cent, and of 
the country folk, 33 per cent, voted wet, indicating that the proportion 
of wets among city folk is about one-third greater than among country 
folk. 

3. Many of their leaders advised the drys not to vote. Because of 
this fact it has been claimed that the samples were heavily biased in 
favor of the wets and that the results give no clue to the proportion of 
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wets in the whole mass of voters. If this claim were justified, the pro- 
portion of ballots returned to ballots sent out would be low. As a 
matter of fact it was high, especially high in 1930 when this advice, ac- 
cording to quotations in the Literary Digest from prohibition papers and 
speakers, was more emphatic and general than it had been in 1922. 
The number of ballots returned and their proportion to the number 
sent out in the six polls which have been conducted by the Literary Di- 
gest are as follows: 








Ballots ~ b ~~ 
+ ns re) ots 
Subject returned 
Sent out Received 








Presidential candidates............. 11,153,528 1,534,847 
Prohibition 10,108,437 922,383 
Tax reduction 15,186,808 2,134,444 
Presidential poll 16,646,706 2,393,286 
Presidential poll 17,131,776 2,236,450 
Prohibition 20,227,370 4,806,464 




















The number of ballots sent out in 1930 was twice as great as in 1922, 
the proportion returned was more than twice as great, and thus the 
number returned was more than five times as great. This evidence 
points to the conclusion that abstention from voting did not have a 
marked influence upon the 1930 poll. If other conditions remained 
the same the conclusion would be certain. There was probably an in- 
creased interest in the question but hardly enough to lead to the great 
increase in the proportion of ballots returned and at the same time to 
overcome a marked increase in the abstainers among the opponents 
of repeal. 

4. The proportion of wets among wage-earners is thought to be 
greater than the proportion among those classes with larger incomes 
from which the Literary Digest has drawn most of the names on its 
mailing list. 

This objection, like that regarding the over-representation of 
men, was tested in 1922, but less adequately. Secret polls using 
unsigned ballots were arranged in seven large factories, and votes 
secured from more than 17,000 wage-earners,' with results as shown 


below: 


!These factories were: 
Votes cast 
Edison Plant, Newark 

Campbell’s Soup Company, Camden 

Textile Machine Company, Reading 

Studebaker and Company, South Bend 

Parke Davis and Company, Detroit 
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Total , 
ballots Moist 





17,279 45% 10,871 
100 62.9 
100 6 40.8 




















This sample is only one-seventh as large as the sample of women. 
It is not fair to compare the distribution of the votes of a sample of 
wage-earners drawn from only four states with the distribution of the 
votes of another sample nearly ninety times as large and drawn from 
forty-eight states. Nor is it fair to compare the distribution of the 
votes of this sample of wage-earners residing in four states with the 
distribution of the votes of another sample drawn from the same four 
states and nearly eight times as large, because each of the seven fac- 
tories was in a city having two years before at least 70,000 inhabitants, 
five-sixths of the voting wage-earners in these same factories worked in 
a city having at least 100,000 inhabitants and nearly half (45 per cent) 
worked in Detroit with almost one million inhabitants. The best 
comparison which the figures permit is one between this sample of wage- 
earners in five cities and the Literary Digest sample of all voters in the 
same cities. No information about the distribution of Literary Digest 
voters in these five cities in 1922 is at hand, but it can be estimated 
from the unpublished information about the five cities in 1930 by as- 
suming that the rate of change in a given city between 1922 and 1930 
was the same as the rate of change in the state wherein that city lay. 
With the help of that assumption the following results are reached: 
PER CENT DISTRIBUTION OF BALLOTS 








General population Wage-earners 





Wet Moist | Wet 





27 
32 
36 
22 


21 





24 


























Although the sample is too small to serve as a satisfactory index of 
the difference between wage-earners and the general population, it 


Votes cast 





Hudson Motor Car Company, Detroit 
Briggs Manufacturing Company, Detroit 








7] Public Opinion About Repealing the Eighteenth Amendment 249 


‘ 


does suggest that the proportion of drys among wage-earners was about 
one-third of the proportion in the general population of the same cities, 
that the proportion of wets was about one-fifth larger and the propor- 
tion of moists about one-fourth larger. In judging the significance of 
this result it should be remembered that the Literary Digest’s mailing 
list, built up for advertising purposes and based on users of telephones 
and automobiles, must contain a smaller proportion of wage-earners 
than is found in the general population and also that the great mass 
of the population are either wage-earners or look at a question like 
that of prohibition from somewhat the wage-earner’s point of view. In 
my opinion this bias of the Literary Digest samples in favor of the drys 
outweighs the other biases in favor of the wets due to the larger pro- 
portion of men and of city residents in the samples secured. But if 
others think differently I can see no way to prove that my opinion 
is better than theirs. 

These are the main objections to the representative character of the 
samples secured by the Literary Digest which have come to my atten- 
tion and all upon which any statistics are obtainable. So far as I can 
judge they do not suffice to destroy the value or seriously to impeach 
the representative character of the two samples. 

The results of the more recent poll, that of 1930, first deserve atten- 
tion as furnishing an approximate measure of current opinion about a 
repeal of the Eighteenth Amendment. The first question to be asked 
is this: In what states was a majority of the voting population ready in 
February, 1930, to vote wet? The five columns in Table I indicate 
five methods of arriving at an answer to this question from which 
methods a choice has to be made. The states have been arranged in 
the order of decreasing proportion of wets as shown in the first column. 

The column headed “Not increased”’ shows five states, Nevada, 
Louisiana, Connecticut, New Jersey, and Rhode Island, in each of 
which more than half of those who replied voted wet. But to stop 
with this answer would be to overlook the fact that an undetermined 
number of the moists would have voted wet if the moist proposal had 
not been included and if the voters had been asked to vote either wet 
or dry. 

A similar table, Table II (page 253), has been prepared from the 
results of the 1922 poll. The figures from which the per cents in the 
two tables have been computed will be found in the Literary Digest.' 

A comparison between the figures in the first column of Tables I and 
IT shows that in every one of the states the per cent of wet votes was 
greater in 1930 than it was in 1922, the increase varying from a mini- 


1 Issues of September 9, 1922 (p. 13), and of May 24, 1930 (p. 8). 
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TABLE I 


ESTIMATED PROPORTION OF THE POPULATION OF EACH STATE WHICH WOULD 
aave VOTED WET ACCORDING TO DIFFERENT METHODS OF DISTRIB- 
UTING THE MOISTS BETWEEN THE DRYS AND THE WETS, 1930 








Per cent favoring repeal 





Actual wet votes 





Increased by distribution 
of moist votes between wet and dry 
according to: 





Method 1 Method 2 Method 3 Method 4 
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mum of 4.9 per cent in Arkansas to a maximum of 38.6 per cent in 
Nevada and averaging 18.3 per cent, or 2.4 per cent a year. This 
increase in the proportion of wet votes was not balanced by an equally 





9] Public Opinion About Repealing the Eighteenth Amendment 251 


widespread and marked decrease in the proportion of dry votes. 
In fact, there were ten states in which the proportion of dry votes 
also increased, the increase in North Carolina being 14.1 and in Iowa 
9.9 per cent. While the average increase in the wet votes was 18.3 per 
cent, the average decrease in the dry votes was only 4.1 per cent. A 
change almost equal to the increase in wet votes was the decrease in 
every state in the proportion of moist votes or of those who favored a 
relaxation in the provisions of the Volstead Act. This decrease ranged 
from one of 4.5 per cent in Ohio to one of 32.1 in Nevada and averaged 
13.3 per cent. Thus of the increase in the wet vote it would seem that 
nearly three-fourths was drawn from the moists and only one-fourth 
from the drys. Of course, what actually happened was a great shift 
from the drys to the moists masked by a greater one from the moists 
to the wets. 

The next problem is, How should the moists be distributed between 
the drys and the wets? In attacking it four methods have been used. 
These four methods can be tested for accuracy by comparison with the 
results of referenda where only two choices, wet and dry, were before 
the voters. The four methods are: 

(1) The moists have been divided equally between the drys and the 
wets. (Method 1) 

(2) The moists in a given state have been divided between the drys 
and the wets in the proportion that each of the two classes in that state 
bore to their sum. (Method 2) In New York State, for example, in 
1930 the drys were 19.0 per cent, the moists 31.7 per cent, and the wets 
49.3 per cent; of the 68.3 per cent who voted either dry or wet, nearly 
three-fourths, 72.2 per cent, voted wet. For that reason 72.2 per cent 
of the moists have been transferred to the column of wets and the re- 
maining 27.8 per cent to the column of drys. 

(3) Of the moists, 97 per cent have been transferred, for reasons 
given below, to the column of wets. (Method 3) 

(4) The per cent of wets has been estimated as the average of the 
figures yielded by Methods 2 and 3. (Method 4) The evidence to 
follow indicates that this last method is to be preferred. 

Under the first method of distributing the moists, twenty states are 
added to the five wet states in the first column. Under the second 
method, also, the same twenty states are added to these five wet 
states. 

The reasons for using Methods 1 and 2 are obvious; those justifying 
an experiment with Method 3 call for explanation. Among the ballots 
received by the Literary Digest in 1930 there were 85,674, or 1.5 per 
cent, which were rejected because the voter, overlooking the instruction, 
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“Mark in one square only,” printed on the face of the ballot, had made 
crosses in two squares. Fortunately these rejected ballots were not 
destroyed, and after the early results of the poll had been published 
readers of the Literary Digest ‘‘suggested that the double marked bal- 
lots, if classified, might throw some light on No. 2 (moist) column’s 
wetness or dryness.’' In a few states the number of rejected ballots 
may have been too small to be significant (56 in Montana, 66 in Mis- 
sissippi, and 67 in Nevada, for example), but in the country as a whole 
that was not true. Of these rejected ballots 97 per cent had been 
marked moist and wet, and 3 per cent moist and dry. In the several 
states the proportion of the former class varied between 90 and 99 per 
cent. This sub-sampling forms a basis for estimating that 97 per cent 
of the voters who voted moist would have voted wet rather than dry if 
forced to meet that issue and probably warrants us in testing this third 
method. Under it, as shown in the last column, thirty-eight states— 
all but Tennessee, Arkansas, Oklahoma, North Carolina and Kansas— 
are to be added to the five wet states in the first column, making a total 
of forty-three ready to vote for repeal. The reasons for trying the last 
method of interpretation by averaging the results of Methods 2 and 3 
will appear later. According to its results, thirty-two states are to be 
added to the five wet states in the first column, making one more than 
the three-fourths needed for repeal. 

The next question to be examined is, Which of these four interpreta- 
tions is to be preferred? The only clue to an answer furnished by our 
present knowledge comes from comparing the results of each interpre- 
tation in thirty-one cases with the results of state referenda held at 
various dates between April, 1919, and November, 1930, inclusive. 
The comparison is made difficult by differences in the dates and differ- 
ences in the character of the questions. The first difficulty can be sur- 
mounted by computing for each referendum what the result of a 
Literary Digest poll in that state would have been if it had been taken at 
the date of the referendum, and if the rate of change fixed by the polls 
of 1922 and 1930 in that state was uniform. For example, in New York 
a vote was taken in November, 1926, on one phase of the prohibition 
question, the liberalization of the Volstead Act. Those who voted 
““Yes”’ have been classed as wets and those who voted ‘‘No”’ as drys. 
Because the interval of time between July, 1922, and November, 1926, 
in months, is 0.571 of the interval between the polls, that fractional 
part of the entire increase has been added to the 1922 results. By 
this method the Literary Digest figures for New York in November, 
1926, corresponding to those reached by each of the four methods, are 


1 Issue of May 17, 1930, p. 7. 





SSA OQC 2 et A ete eee 


2Omz > 


11] Public Opinion About Repealing the Eighteenth Amendment 253 


TABLE II 

ESTIMATED PROPORTION OF THE POPULATION OF EACH STATE WHICH WOULD 
HAVE VOTED WET ACCORDING TO DIFFERENT METHODS OF DISTRIB- 

UTING THE MOISTS BETWEEN THE DRYS AND THE WETS, 1922 
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determined as 58.4 per cent, 62.1 per cent, 76.0 per cent and 69.0 per 
cent. The referendum gave 74.7 per cent. Comparison shows that, 
so far as this New York referendum goes, a transfer of 97 per cent of 
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the moists to the wet column (Method 3) gives results agreeing most 
closely with those of the referendum. 

For the differences in the character of the questions no allowance has 
been made. Those who voted on the wet side of whatever question was 
submitted have been classed wet, the others dry. A study like the 
above, of the results in each referendum has been made (Table III). 

Inspection of the first column in Table III suggests that these ref- 
erenda confirm the inference derived from a comparison of Tables I 
and II that there has been a rapid swing of public sentiment toward 
repeal. To test that inference the results of the referenda have been 


averaged by dates. 

















Number of states Per cent of population of United Average wet 

Year having referenda States included vote 
a aeciamaeaanaad 4 18.6 45.8 
SE acini ab adann wees 6 19.5 t 
SOR 5 20.4 vitous 
RRS 1 3.5 
CN cae damask 8 28.0 sy. 
ie ita and eek endo 3 4.5 59.8 
Rs ciivaia balan ecateniog 1 2.4 63.3 
a aia eek dw wean 3 10.3 66.0 














Since in an effort to repeal the Eighteenth Amendment the states 
have equal voice, the averages in the last column have been deter- 
mined regardless of the diversities in population of the states which had 
referenda. The figures also suggest, but only suggest, that the shift of 
public opinion between 1926 and 1930 was more rapid than that be- 
tween 1922 and 1926. 

Table III shows that in five cases an equal division of the moists be- 
tween the drys and the wets gives the best results, in eight a propor- 
tional distribution of the moists, in eight transferring 97 per cent of the 
moists to the wets, and in ten averaging the results of Methods 2 and 
3. This evidence indicates that Method 4 is the best. The aver- 
age deviation of the estimates from the referenda is 17.8 per cent when 
the moists are equally divided, 22.9 per cent when 97 per cent of them 
are transferred to the wet column, and 22.6 per cent when the moists 
are divided proportionally. This evidence indicates that Method 1 is 
the best of the three. But in no one of the three do the deviations lie 
equally on both sides of the results of the referenda. On the contrary, 
under Methods 1 and 2 twenty-five of the thirty-one cases fall below 
the standard; under Method 3 twenty-eight fall above it; but under 
Method 4 the average deviation is only 13.5 per cent, while fourteen 
results fall below and seventeen above the standard, the fourteen be- 
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low departing from it by an average of 13.7 per cent and the seventeen 
above by an average of 17.0 per cent. All tests thus agree in pointing 
to Method 4 as the best way to interpret the samples. 

The first of the two questions with which the inquiry started has 
now been answered. In February, 1930, the number of states ready to 
cast a majority of wet votes on a referendum was thirty-seven, one 
more than the three-fourths required by the Constitution. 

After the best method of interpretation has been determined, it be- 
comes an easy task to measure the change of public opinion between 
1922 and 1930. The results can be presented perhaps most clearly by 
the help of Chart I. 

There are forty-eight vertical columns, one for each of the states. 
The vertical distance between the zero line at the bottom and the two 
irregular lines across the diagram represents the per cent of wets in that 
state in 1922 or in 1930 as the case may be. The horizontal line across 
the middle of the diagram marks the change from a minority to a 
majority vote. The states are arranged according to the decreasing 
ratio of wets to all voters shown by the average of the two polls, from 
Louisiana, the wettest state, at the left, to Kansas, the driest, at the 
right. The hatched area between the two irregular lines represents the 
change of public opinion in the seven years and seven months between 
the two polls. 

Inspection of the diagram indicates that there were sixteen states in 
1922 and thirty-seven in 1930 which were above the 50 per cent line 
and so would probably have cast a majority of wet votes, had a referen- 
dum been held in that year. It indicates also that in every state but 
Arkansas the proportion of wet votes increased between 1922 and 1930. 
It suggests the length of time needed for ten of the eleven states, all but 
Arkansas, which were not wet in 1930 to develop a majority of wets. 
This is computed by comparing the distance between the two broken 
lines with the distance separating the upper line from the 50 per cent 
line. If the change of public opinion which went on in each of these 
states except Arkansas between July, 1922, and February, 1930, con- 
tinued at the same rate after the later date, a majority of the voters 
would be ready to vote for repeal on the following dates: 


Iowa 1931, March 
Nebraska 1931, October 
Texas 1932, December 
Colorado 1934, February 
Alabama 1939, September 


Mississippi 1942, January 
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Oklahoma 1953, March 
Tennessee 1953, June 
Kansas 1968, February 
North Carolina 1968, July 


That any of these forecasts will be tested by experience is unlikely. 
They are inserted because prediction confirmed by subsequent ex- 
perience is often regarded as a test of scientific results. There have 
been thirty-one referenda about prohibition during the last eleven 
years, fifteen during the lastfour. In the next few years there are likely 
to be many more. The same method which has fixed the above dates 
can easily be applied to estimate the probable percentage of wet votes 
in any state on any date, and a prediction of this sort can be and in 
some cases will be tested by future experience. For example, Connec- 
ticut and Wyoming will hold referenda in November, 1932, on the 
repeal of the Eighteenth Amendment. If the preceding computations 
have led to correct results upon which a prediction may be ventured, 
62.0 per cent of the voters in Connecticut and 70.7 per cent of those in 
Wyoming will be found at the election to favor a repeal of the Eight- 
eenth Amendment. By these and similar tests I shall be glad to see 
these computations confirmed, corrected or confuted as opportunity 


arises. 
APPENDIX 


California 

November, 1920: Referendum on Harris Act, a proposed State code 
to enforce the Eighteenth Amendment to the United States Con- 
stitution. 

November, 1922: Referendum on the Wright Act, a State code to 
enforce the Eighteenth Amendment to the United States Consti- 
tution. 

November, 1926: Initiated measure to repeal the Wright Act, the 
State code to enforce the Eighteenth Amendment to the United 
States Constitution. 

Colorado 

November, 1926: Initiated Amendment to State Constitution to 
enable the Legislature to provide for the manufacture, importa- 
tion and sale of intoxicating liquors by and through the State, for 
personal or domestic use; such amendment to be inoperative as 
long as in conflict with the laws of the United States. 


Illinois 
November, 1922: Referendum initiated by petition submitting the 


following question: ‘Shall the existing State and Federal prohibi- 
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tory laws be modified so as to permit the manufacture, sale and 

transportation of beer (containing less than 4 per cent by volume 

of alcohol) and light wines and beer for home consumption?”’ 

November, 1926: Referendum initiated by petition submitting the 
following question: ‘‘Should the Congress of the United States 
modify the Federal Act to enforce the Eighteenth Amendment to 
the Constitution of the United States so that the same shall not 
prohibit the manufacture, sale, transportation, importation or 
exportation of beverages which are not in fact intoxicating, as 
determined in accordance with the laws of the respective States?” 

November, 1930: “‘Shall the Eighteenth Amendment to the Consti- 
tution of the United States, which among other things prohibits 
the manufacture, sale or transportation of intoxicating liquors for 
beverage purposes within the United States, be repealed?”’ 

“Shall the Congress of the United States modify the National 
Prohibition Act to enforce the Eighteenth Amendment to the Con- 
stitution of the United States (commonly known as the Volstead 
Act) so that the same shall not prohibit the manufacture, sale, or 
transportation of beverages which are not in fact intoxicating, as 
determined in accordance with the laws of the respective states?”’ 
‘Shall the Illinois Prohibition Act be repealed?” 

Kentucky 

November, 1919: Prohibition Amendment to the State Constitution. 


Massachusetts 

November, 1920: An act to regulate the manufacture and sale of 
beer, cider and light wines. 

November, 1922: An act to carry into effect, so far as the Common- 
wealth of Massachusetts is concerned, the Eighteenth Amendment 
to the Constitution of the United States. 

November, 1924: An act to prohibit the manufacture, transportation, 
importation or exportation of intoxicating liquor as defined by 
law, or certain non-intoxicating beverages, unless there shall 
have been obtained the permit required by the law of the United 
States. 

November, 1928: A question of public policy, ‘‘Shall the Senator 
from this district be instructed to vote for a resolution requesting 
Congress to take action for the repeal of the Eighteenth Amend- 
ment to the Constitution of the United States, known as the Pro- 
hibition Amendment?”’ 

November, 1930: Law proposed by initiative petition: ‘Shall the 
proposed law which amends the General Laws by striking out chap- 
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ter 138, section 2A, which section provides that, ‘No person shall 
manufacture, transport, by air craft, water craft or vehicle, im- 
port or export spirituous or intoxicating liquor as defined by section 
three, or certain non-intoxicating beverages as defined by section 
one, unless in each instance he shall have obtained the permit or 
other authority required therefor by the laws of the United States 
and the regulations made thereunder,’ which law was disapproved 
in the House of Representatives by a vote of 110 in the affirmative 
and 123 in the negative and in the Senate by a vote of 11 in the 
affirmative and 26 in the negative, be approved?”’ 
Michigan 

April, 1919: Amendment to the State Constitution to allow the 

manufacture and sale of vinous and malt liquors. 


Missouri 


November, 1920: State-wide Prohibition Law. 
November, 1926: Repeal of the State-wide Prohibition Law. 


Montana 
November, 1926: Initiated measure to repeal all State enforcement 


laws. 


November, 1928: Initiated measure to re-enact the enforcement 
laws. 


Nevada 
November, 1926: Resolution calling on Congress to call a Constitu- 
tional Convention to amend the Eighteenth Amendment. 


New York 

November, 1926: Question submitted by the Legislature: ‘Should 
the Congress of the United States modify the Federal Act to en- 
force the Eighteenth Amendment to the Constitution of the 
United States so that the same shall not prohibit the manufacture, 
sale, transportation, importation or exportation of beverages 
which are not in fact intoxicating, as determined in accordance 
with the laws of the respective States?” 


North Dakota 
June, 1928: Repeal of State Prohibition Law. (Initiated.) 


Ohio 
November, 1919: Initiated measure providing for the manufacture 


and sale of 2.75 per cent liquor. 
Repeal of Prohibition Amendment to the State Constitution. 


Approval of State Prohibition Enforcement Act. 
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Referendum on action of the Legislature in ratifying the Eight- 
eenth Amendment. 
November, 1920: Approval of State Prohibition Enforcement Act. 
November, 1922: Amendment to State Constitution to legalize 
2.75 per cent beer. (Initiated.) 


Rhode Island 
November, 1930: Question for submission to the people as to retain- 
ing the Eighteenth Amendment as a part of the Constitution of the 
United States. ‘‘The Eighteenth Amendment to the Constitution 


of the United States shall it be retained?”’ 


South Dakota 
November, 1920: Amendments to strengthen the Prohibition En- 


forcement Laws. 
November, 1922: Repeal of the State Sheriff Law. (State enforce- 
ment officer.) 


Texas 
May, 1919: Prohibition Amendment to the State Constitution. 


Wisconsin 

November, 1920: Ratification of the Mulberger Act for Prohibition. 

November, 1926: Referendum on the following question: ‘Shall the 
Congress of the United States amend the Volstead Act so as to 
authorize the manufacture and sale of beer for beverage purposes, 
of an alcoholic percentage of 2.75 per cent by weight, under gov- 
ernment supervision, but with the provision that no beverage so 
purchased shall be drunk on the premises where obtained?”’ 

April, 1929: Referendum on the following question: “Shall the 
State Prohibition Enforcement Act, generally known as the 
Severson Act, be repealed?”’ 

Referendum on the following question: ‘“Shal! the State Pro- 
hibition Enforcement Act, generally known as the Severson Act, 
be amended so the State shall not arrest or fine anyone for manu- 
facture, sale, or possession of beer of not more than 2.75 per cent 


alcohol by weight?” 
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STATISTICAL METHOD FROM AN ENGINEERING 
VIEWPOINT! 


By W. A. SHEWHART, BELL TELEPHONE LABORATORIES, INC. 


The possibilities of scientific development must be viewed differently 
today than they were a few yearsago. No longer do we believe that we 
can do exactly what we want to do by making use of exact laws of nature. 
At the beginning of the period of great industrial development, scientific 
principles were assumed to have an exactness which today we do not 
believe that they have. Since progress in engineering depends upon 
the application of physical laws in the use of physical properties, and 
since both physical laws and physical properties are statistical in char- 
acter, there is great need for the development of a statistical method 
that will meet the demands of the engineer in the solution of his 
problems.? Engineering problems place demands upon statistical 
method that are not met by the discussions of the subject in the literature. 

I have been forced to listen to some rather drastic criticisms of statis- 
tical method as customarily discussed insofar as such discussion fails to 
cover the kinds of problem an engineer must consider. Let us look ata 
few typical criticisms of this character before we consider the extension 
of the statistical method to cover these criticisms. As I have con- 
sidered elsewhere * the criticism of some current concepts of the theory 
of random sampling, I shall not touch here upon this important subject. 

One of the engineer’s first criticisms is that there appears to be wide 
divergence in the opinions of different authors as to just what is meant 
by statistical method. Furthermore, he points out that the descrip- 
tions of the method are often vague. Let me give you a case in point. 
If we turn to one of the classics on statistical method, we find the follow- 
ing statement: ‘‘By statistical methods we mean methods specially 

1 Revision of a paper delivered at the Ninety-Second Annual Meeting of the American Statistical 
Association at Cleveland, Ohio, December 29, 1930. 

2 With this end in view, a Round Table Conference on the Analysis and Interpretation of Engineering 
Data was called by the American Society of Mechanical Engineers and the American Society for Testing 
Materials on December 5, 1929. This meeting was held in New York City and was attended by 
representatives from many fields of engineering. At this meeting it was resolved that a committee for 
the development of statistical applications in engineering and manufacturing be formed, consisting of 
one member from each of the following four societies: the American Society for Testing Materials, the 
American Society of Mechanical Engineers, the American Mathematical Society, and the American 


Statistical Association. It was further resolved that this Committee recommend to the several societies 
a program for continued activity. 

In accord with this resolution, appointments were made by the four societies concerned. As the 
representative of the American Statistical Association on this Committee and as an engineer, I was 
asked to present the problem involved in applying statistical method from an engineering viewpoint 

*"‘Random Sampling,”” The American Mathematical Monthly, Vol. XXXVIII, pp. 245-270, May 
1931. 
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adapted to the elucidation of quantitative data affected by a multiplic- 
ity of causes.”’ I have been asked many times what the author really 
means by “elucidation of quantitative data affected by a multiplicity 
of causes.’”’ An engineer goes to this book to find out what the statisti- 
cal method will do for him, and he fails to find a satisfactory answer in 
the above complex phraseology. 

If the same engineer turns to a certain well-known treatise on the 
theory of probability, he finds the following statement: ‘‘ By the science 
of statistics we understand the recording and subsequent quantitative 
analysis of observed mass phenomena.’”’ What does this mean? If in 
disappointment the engineer turns to a certain French treatise, he will 
find the statement that the statistical method consists of four parts: 
(1) registration of facts, (2) classification of results and construction of 
tables, (3) presentation of results, (4) critical study of results. 

Finally if he looks at one of the best recent books on modern statisti- 
cal method in the English language, he finds the statement: ‘Statistics 
may be regarded as (1) the study of populations, (2) the study of 
variation, (3) the study of the methods of reduction of data.”” To say 
the least, this description of statistical method does not appear on the 
face of it to be the same as that given in the French treatise. 

If an engineer turns to another recent book on mathematical statis- 
tics, he will find the following statement: ‘‘ By statistical methods, we 
shall mean methods of summarizing, comparing, and analyzing quanti- 
tative data of a certain type. The exact characteristics of such data 
will become clearer as we proceed; we state here merely that the data of 
the social sciences are normally of this type, and that the data of the 
exact and natural sciences have some of the characteristics of this type, 
insofar as errors of measurement or extraneous influences interfere with 
exact observation.” 

This book tells the engineer, as it were, that the only things that are 
statistical with which he has to deal are errors; and yet that engineer 
knows that the very reason why he is in search of the assistance of 
statistical method is that every physical property and every physical 
law is statisticalin nature. For example, the density of Sitka spruce as 
determined by the measurements on 2,105 pieces made by the Forest 
Products Laboratory ' is shown in Chart I. This distribution of den- 
sity is not a distribution of errors: it 7s the distribution function of a 
physical quantity, errors of measurement being negligible in this case. 
It is typical of the large variation that we find in all physical properties 
even when considered from a macroscopic viewpoint. 


Technical Bulletin No. 158 of United States Department of Agriculture, Comparative Strength 
Properties of Woods Grown in the United States, by L. J. Markwardt. 
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The author of one of the best texts on mathematical statistics has 
summarized what appears to me to be the content of classic statistical 
method. We may state his two objectives in statistical phraseology as: 
(1) the presentation of data, (2) the determination of the universe from 
the sample, or the theory of estimation. 

Suppose an engineer feels satisfied with these two objectives and sets 
out to read all there is in the literature bearing upon these two phases of 
statistical method. He will likely be impressed with the fact that there 
is an indefinitely large number of ways of presenting data and an in- 
definitely large number of ways of going from the sample to the uni- 
verse. After an excursion of this character, suppose that this engineer 
comes back to his job, and suppose that that job is the development of a 
new material, one of the important physical properties of which is its 
tensile strength. Suppose that his assistant, in accord with previously 
given instructions, has made five pieces of this new material which have 
been tested for tensile strength with the results expressed in pounds per 
square inch shown as follows: 

29314 
34860 
38020 
25810 
30120 
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How can this engineer profit by all of the high-brow statistical theory 
which he has digested on the presentation of data and the theory of 
estimation? Carried away as he is likely to be with his new interest in 
life, he may do some fancy tricks with the data and after a lengthy dis- 
course about modern distribution theory, make some prediction as to 
what he may expect to get in the future in the production of this kind of 
material. If, however, as is usually the case, this engineer statistician 
has one or more colleagues experienced in an engineering way in the 
production of this kind of material, he will likely be asked some em- 
barrassing questions. 

One of his colleagues may say, for example: “‘ Yes, possibly this high- 
brow theory of estimation is all right if you are sure that the data with 
which you start are good.’’ That is apt to be a bad blow for the 
engineer statistician. Good? What does the engineer mean by good 
data? It is likely that our engineer statistician has not found any dis- 
cussion of criteria for good data in his survey of the field. At first he 
may be inclined to take an argumentative stand and to say that statisti- 
cal method applies to all data. At least I have heard such arguments 
presented under conditions of lapse of memory. 

Suppose, however, that the statistician’s colleague is a physicist. He 
is likely to make some remark like this: “Suppose you ask a Freshman 
to go into the laboratory and measure some physical quantity such as 
the charge on an electron, and he comes back with, let us say, ten 
measurements. Do you mean to tell me that the statistical method of 
presenting and interpreting these data is exactly the same as it is for 
presenting the original series of measurements made by Millikan?” 
Such a remark makes one realize that data may be good, bad, or 
indifferent, even though one has not met in his reading any description 
of the characteristics of good data. 

Such a remark forces the engineer statistician to see that something 
is overlooked when we say that statistical method is divided into the 
two phases: presentation and estimation. Roughly speaking, this part 
of the theory applies if the data are good, but no account is taken of the 
fact that data in a great many instances are not good. [Jf statistical 
method is to prove of any great value, it must help the engineer (or anyone 
else for that matter) to get good data, as well as help him to present and to 
predict after he has obtained good data. 

In general, the goal of the engineer is to do a thing the way he wants 
to do it within limits that are economical. The things with which he 
has to work are physical properties of materials and physical laws, both 
of which are statistical. In anything that he tries to do, there is an 
element of chance. The engineer like the physicist or chemist tries to 
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eliminate chance insofar as it is feasible for him to do so. He realizes, 
however, that after he has gone as far as he can in eliminating chance, 
he will still be a considerable distance from his goal. Chance we must 
have with us always, but the engineer’s concept of chance is somewhat 
different from the chance that he sees discussed in books on statistics, 

To an engineer chance merely stands for the unknown; a chance 
cause is an unknown cause. The engineer’s problem is to eliminate all 
assignable or findable causes of variation in what he is trying to do. 
Let us therefore approach the subject of statistical method from this 
viewpoint. 

We start with the three postulates: 

Postulate 1: All chance systems of causes are not alike in the sense that 
they enable us to predict the future in terms of the past. 

Postulate 2: Systems of chance causes do exist in nature such that we can 
predict the future in terms of the past even though the causes be unknown. 
Such a system of chance causes is termed constant. 

Postulate 3: It is physically possible to find and eliminate chance causes 
of variation not belonging to a constant system. 

The justification of these three physical postulates in the field of 
engineering has been considered elsewhere.! They give a basis for 
defining what we mean by good data and for developing criteria which 
have been found of great value in obtaining good data. 

The engineer is interested in finding and eliminating assignable 
causes of variation in physical phenomena. However, after he has 
gone as far as he can in doing this, he is interested in predicting what will 
happen in the future. This he can do upon the basis of Postulates 2 
and 3. The resultant data are of value in that they make prediction 
possible and are therefore worth presenting. On the other hand, an 
engineer appreciates full well that if the data have not come from a 
constant system of chance causes, prediction within limits is not possi- 
ble on a rational basis, and hence they are of little fundamental value. 
The engineer therefore describes the statistical method in something 
like the following form: 

1. Development of criteria for determining when variations in a 

phenomenon must be left to chance. 

2. Estimation or prediction when variations in a phenomenon must 

be left to chance. 

3. Presentation of data from which prediction is possible. 

Let us illustrate the application of statistical method from this view- 
point. 


1 Economic Quality Control of Manufactured Product,”” by W. A. Shewhart, Bell System Technical 
Journal, Vol. LX, April, 1930. 
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As a result of industrial research to develop a high insulation ma- 
terial, 204 pieces were obtained which gave the values of resistance in 
megohms presented in Table I. 


5045 
4350 
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3925 | 


3645 


3760 | 


3300 


3685 | 


3463 
5200 


5100 | 
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4190 
4725 
4640 
4640 
4895 
4790 
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4600 
4110 
4410 
4180 
4790 
4790 
4340 
4895 
5750 
4740 
5000 
4895 
4255 
4170 
3850 
4445 


TABLE I 





4650 
4170 
4255 
4170 
4375 
4175 
4550 
4450 
2855 
2920 
4375 
4375 
4355 
4090 
5000 
4335 
5000 


4095 
4095 





3940 
3700 
3650 
4445 
4000 


4850 


| 
| 


4570 
4570 
4855 
4160 
4325 
4125 


5075 


5000 
4770 
4570 
4925 
4775 





Reading from top to bottom beginning at the left column and continu- 
ing throughout the table gives the order in which the pieces of material 
were made. The question is: Has the engineer gone as far as he can go 
in eliminating unknown causes of variation? If he has, it should then 
be possible to use these data as a basis for predicting what he may ex- 
pect to get in the future, and the tabulation of the results in satisfactory 
form should serve as standards for this particular quality. If, however, 
causes of variation not belonging to a constant system were present 
in this case, prediction would not be possible upon a rational basis. 
Dividing these data into samples of four, for reasons which we cannot 
go into here, and applying a criterion which has recently been de- 
veloped for determining when variation must be left to chance, we get 
the results shown graphically at the left of Chart II. The black dots 
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represent the successive averages of four. If one of these falls outside 
the dotted limits, it is taken as an indication of the existence of trouble 
in the form of an assignable cause or one that does not belong to a con- 
stant system. The fact that several of the points fall outside the limits 
in this case indicates trouble. Further research found and eliminated 
certain assignable causes of variation after which another test of like 
nature gave the results shown in the control chart at the right of this 
Chart. This is indicative of what extensive investigations of this 
character in our own work have revealed. In other words, our ex- 
perience indicates that we may make use of recent distribution theory 
and the fundamental law of large numbers to establish criteria which 
materially assist in detecting the presence of assignable causes of varia- 
tion when they exist, thus assisting us to get good data. 

The successful operation of these criteria involves the choice of 
statistics to be used, the choice of ways of using these statistics, and the 
choice of limits. The basis for these three selections is, in the last 
analysis, of an experimental nature, and needless to say, cannot be 
considered here. 

Still more important is the fact that we must make use of intuition 
and judgment in dividing the data into rational subgroups. We can- 
not do more, in this connection, than illustrate what we mean by a 
simple case familiar to all. 

Suppose, for example, we wish to measure some physical quantity 
whose true but unknown magnitude is X’. Such a quantity, for 
example, might be the charge on an electron. Suppose we make a 
series of n measurements, the average of which is X. If there is no 
constant error of measurement and if the errors of measurement are 
controlled by a constant system of causes with an expected value of 
zero, the law of large numbers tells us that the observed average X will 
approach the true value X’ as a statistical limit as the number n of 
observations approaches infinity. If, however, assignable causes of 
error are present, this limit does not hold. In a similar way, if a 
constant error AX is present, the limit approached in the statistical 
sense is X’‘+AX and not X’, Chart III. To eliminate the constant 
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error requires the use of intuition and judgment in discovering the 
error; it cannot be eliminated statistically. 

The kind of intuitive guidance required in eliminating the constant 
error is required in the division of data into rational subgroups, where 
for the purpose of our discussion a rational subgroup is taken to be the 
objective set of data coming from a constant system of chance causes. 

In this way we arrive at a rational basis for obtaining good data, 
involving the application of criteria for determining when variations 
must be left to chance. After the good data have been obtained, the 
engineer may apply existing theory of presentation and estimation with 
full assurance that the use of such theory helps him to do something 
that he could not do as well otherwise. 


I have tried to show why it is that without the use of recently de- 
veloped criteria for determining when a phenomenon must be left to 
chance, we are liable to make applications of existing theory of presenta- 
tion and estimation in a way that will lead to serious fallacies. 

In the light of this study it appears that the statistical method is 
threefold in character and that it is capable of fitting into the engineer’s 
program of doing what he wants to do within limits that are economical 
by helping him to weed out assignable causes of variation; to predict 
after assignable causes of variation have been eliminated; and to present 
the resultant data in a way to contain the essential information. These 
recent developments appear to open up important avenues of progress 
in the extension of the theory of statistics as a tool for all who are trying 
to make use of physical properties and physical laws, and should prove 
of even greater economic importance than the many applications of 
statistical theory that have already been made in industry. 
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ENUMERATION AND SAMPLING IN THE FIELD OF THE 
CENSUS! 
By R. H. Coats, Dominion Statistician, Canada 


This paper concerns the largest of problems in official statisties— 
the orientation and planning of the census. It involves also a point in 
method which is of growing and profound importance. Having had to 
approve during the past twelve-month the arrangements for the 
Seventh Census of Canada, with not a few decisions involving enumera- 
tion and sampling, it occurs to the writer that he could not do better 
than make this process the real background of this paper, drawing the 
illustrative matter from his own workshop.? This is not immodesty; 
it is in fact the reverse: a desire not to generalize on a problem so 
potentially variable. After all, what we need most in the present dis- 
cussion is “‘ cases.” 

By the census is here meant, of course, the periodic enumeration of 
the people and of their basic characteristics and to a certain extent 
activities. In the United States we have had such enumerations decen- 
nially since 1790; in Canada at shorter or longer intervals since 1665. 
We North Americans were thus pioneers in the movement which in the 
course of the nineteenth century embraced, we may say, the world— 
the movement which set up the census in the modern state, as the 
source of its fundamental demographic data. 

But, of course, legal fiat, even universal legal fiat, is not the end of 
this question. At the risk of vain repetition, let us uncover some of the 
weaknesses of the census which appear on the mere surface. The 
enumeration of the population with even a minimum of detail requires 
the most far-flung and expensive machinery known to statistical in- 
vestigation—machinery that must reach every man, woman, and child 
by visit to the home, and that simultaneously for every nook and 
cranny of the country. Truly a magnificent overhead! But the 
census, eager to utilize this to the utmost, comes face to face at once 
with two devastating limitations—limitations in the persons to ask its 
questions, limitations in the mass of the people to answer. On the 
first of these counts, we have to employ for census-taking thousands 
upon thousands of enumerators, recruited from what the current 
labor market offers; for a very temporary job; at a non-excessive wage: 


1 Developed from a paper presented at the Ninety-Second Annual Meeting of the American Statis- 
tical Association, December 31, 1930. 

2 The materials used throughout this paper have been prepared by Mr. M. C. Maclean, A.M., Chief of 
Census Analysis, Dominion Bureau of Statistics, Canada. 
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with instruction at second-hand. As to the public, in truth it is not 
scientifically-minded. Thus census questions must be of a simple, 
definite, non-technical character—though many of the things they 
probe are farfrom simple. From the same necessity springs the further 
old rule that census questions must not rely to any great extent on 
memory; and though I think this has been pressed too far (we have 
notable instances of census data based on memory ringing true by 
authentic test)! the essential genius of a census is undeniably that of a 
stock-taking—a measure of conditions as static rather than dynamic; 
it cannot run down phenomena that yield their meaning only to 
continuous observation. A population census in other words takes for 
granted vital statistics and the statistics of migration? Then again 
there are subjects like disability (especially mental), mortgage indebt- 
edness, etc., which rather obviously invite failure. Even such ques- 
tions as nationality, occupations, religion, hide pitfalls. For the same 
reason, too, we cannot extend the ordinary census into a field 
like industry—the forms are too multiple (an exception perhaps 
occurs in the case of agriculture). At the same time and per contra, 
even as a matter of elementary ‘‘business”’ the scope and aim of 
the census easily can be pitched too low.’ The census, like every 
economic undertaking, obeys the law of increasing and diminishing 
returns. 

These familiar sayings are recalled because they represent the 
inchoate indictment that today demands scientific appraisal and 
definition. It is the pressure for more and more data as background to 
the increasing complexity of modern life that is at bottom responsible 
for this demand, for it has undoubtedly driven the census (notwith- 
standing mechanical tabulation) to the edge of, if not in some cases 
over, the precipice, and is thus basically responsible for the casting 
about during recent years for an alternative method of “investigating 
the aggregate.”” The main alternative is the sampling or representa- 
tive method—old, it is true, but with a refinement and significance 
that (as just remarked) is new to the present century, or perhaps the 
closing decades of the last. 

We are familiar with partial investigations in innumerable fields: 


'e.g., The data on unemployment during the preceding census year collected in the Canadian Census 
of 1921 were coherent, i.e., when analyzed according to locality, industry, class of unemployed, age, etc., 
in the light of known facts. 

? Prior to the establishment of national vital statistics in Canada, our census attempted a record of 
deaths in the census year. The results were 20 per cent short, and the sort of data obtained as to 
~ causes of deaths”’ on the joint diagnoses of our enumerators and the average man may be left to the 
imagination. 

*A Census of Manitoba in 1896 restricted to a count of males and females cost 6 cents per capita. 
Five years later a census of 25 rubrics cost only 11 cents per capita, and part of this was due to rising 
Prices. 
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in prices and wages statistics, in crop-reporting, in numerous phases of 
social statistics. But between merely partial investigation and in- 
vestigation by the representative method is a great gulf fixed. By the 
latter we mean, of course, investigation where the part investigated is 
representative in proportion to the whole. No more definitive state- 
ment of the method in its present-day setting is available than that of 
the International Statistical Institute’s Commission of 1923-1925: 
M. Adolph Jensen’s luminous summary as Chairman collects and or- 
ganizes over 50 ‘‘cases,’’ while Professor Bowley’s memorandum on 
the measurement of precision sets up a landmark. To say this will 
be sufficient reference to the method’s basis of validity. For sampling, 
it cannot be stated too clearly, is not merely a short cut or cost-and- 
labor saving device, important as this is under modern pressure; on 
occasion, by its property of forestalling bias, it may yield more accurate 
results than a partial investigation covering a vastly greater proportion 
of its universe. To demand even total enumeration itself in every 
case as in the interests of accuracy is, as Mr. Jensen demonstrates, 
mere pedantry; in certain cases, with the fallibilities of the census in 
mind, it may be worse.? 

With this by way of “approach” our present Canadian credo as to 
enumeration and sampling in the field of the census can be declared. 
We believe that for those attributes of the population which we may 
designate as “‘attributes of the first order,’ nothing short of a complete 
enumeration must be employed. The judgment of our nineteenth 
century legislation was sound. At the same time, sampling has its 
definite place in the scheme. This will vary from country to country 
and will be capable of multiple definition, but I would state it broadly 
as the securing of what may be called ‘‘secondary attributes,” the 
meaning of which phrase is illustrated as we proceed. Perhaps we 
might say that we must enumerate for quantities and sample for quali- 
ties, though the terms are not happy. 

The reason for assigning this foundational réle to enumeration lies 


1 See Bulletin de l'Institut Internationale de Statistique, Vol. XXII, 1926, ‘“‘ The Representative Method 
in Practice.”’ 

2 To establish a possible connection between liquor consumption and crime, the number of major 
convictions in Canada were recently tabulated over the past 25 years, divided as between moderate and 
immoderate users. It was observed, however, that on the point as to degree of use information was not 
given in many of the returns, the percentage of shortage ranging all the way from 2 per cent in 1904 and 
1918 to 45 per cent in 1915 and 44 per cent in 1917. It had been commonly assumed that the proportion 
between the two was the same for the not-givens as for the givens. But a strong minus correlation 
between the proportion of not-givens and the proportion of immoderate users indicated that the not- 
givens drew more largely from the latter, except during the war years when the opposite tendency ob- 
tained. In other words the not-givens showed presumptive bias. The records therefore were regarded 
as partial and not representative, and a series from the given returns was selected on the principles of 
the representative method, and made the basis of a compilation with calculated expectations, as yielding 
more accurate statistics. But many examples like this might be cited from every-day official statistics 
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in the essential variability of the basic phenomena of population—at 
least this is soin Canada. In developing this thesis, we proceed, as an 
official usually does, by the method of trial and error—by an excursion 
or two in the first instance into representative sections of the census 
field that will suggest the nature of the situation. 

Let us select birthplace for our first excursion—so important as it is 
to countries with an immigration problem like ours. And, let us in the 
first instance, examine it within a circumscribed field of subject and 
area, say, the number of foreign-born males in the typical city of 
Toronto. The total population and the foreign-born male population 
in five census districts of Toronto are given in Table I. 


TABLE I 
POPULATION OF TORONTO, 1921 


Per cent foreign- 


> j IF ign- 
Population Foreign-born males | born males 
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51,768 6,357 
64,825 1,911 
72,478 1,567 
37,596 3,648 
68,397 6,878 


_ 
SN] OONWtO 











295,064 20,361 





The difficulty which sampling would encounter in a field like this 
will be clear at a glance. North Toronto has 2 per cent of foreign 
males, Centre Toronto has 12 per cent. A random sample of 5,000 
works out with an expected error of 3.7 per cent in Centre Toronto, 
but with an expected error of over 9.9 in North Toronto.! Not only is 
the sample a smaller proportion of its universe in North Toronto, but 
the attribute we are in search of is smaller. To obtain the same 
precision in the North as in the Centre district would require a sample 
seven times as great, or 35,000! 

An enlargement of our illustration brings out other difficulties than 
the size of the attribute. Suppose the problem concerned the number 
of foreign-born males in the whole of Canada, of whom there were 
567,072 in 1921. Selecting purposively 24 of the 231 electoral districts 
into which the country was then divided (and which should have a 
general tendency to equality of population) and choosing the 24 which 
show almost exactly the same proportion of males as Canada as a whole 
(the proportion of all males might reasonably be expected to correlate 
with the proportion of foreign-born males, inasmuch as the surplusage 
of males in Canada is largely the result of immigration), our field in- 


1 From the formula p— P= /™( 1— *). The expected error is expressed as a percentage of P. 
N 


n 
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cludes a total population of 881,561 or 10 per cent of the whole—a figure 
impractically large but certainly not assailable as a theoretical sample. 
Now, as a matter of fact, we find 38,748 foreign males in these districts, 
an average of 1,612 per district. But from this we would estimate the 
total foreign male population of Canada as 386,288, not 567,072. 
Moreover, we could not condemn our figure on theoretical grounds; our 
expected error was 488 per district compared with an actual error of 
only 637. Yet it failed to give us the foreign male population within 
nearly one-third, and was thus valueless. In specific terms, the stand- 
ard deviation in the number of foreign males between the 24 census dis- 
tricts was 2,322, while the average number of foreign males was only 
1,612. 

Let us select age for our second excursion. And here we may advert 
to an actual experience. We have in Canada a federal Old Age Pension 
Law under which the Dominion Government pays one-half the expense 
for any province which elects to pay the other half. A pensioner has 
to prove various attributes; he must be 70 years of age or over, be with- 
out a specified minimum income, be a British subject, have twenty 
years’ residence in Canada, andsoon. NovaScotia, before committing 
herself to the scheme, desired to count the cost—seven years after the 
census. A Royal Commission charged with the estimation proceeded 
by sampling, their work demonstrating very interestingly how the 
multiplication of attributes in the pensioner correspondingly multiplied 
their difficulties. Here, however, our concern is only with the fact that 
the Commission, with commendable discretion, evaded the chief dif- 
ficulty of all, that, namely, of ascertaining the number of persons over 
the age of 70. To obtain this figure they simply applied the Bureau of 
Statistics’ estimate of the total population of Nova Scotia for 1928 to 
the proportion of those over 70 years of age shown by the Census of 
1921.1 

But suppose we were denied this short cut and had to discover this 
basic figure also by sampling, and not for Nova Scotia but for all the 
provinces and for Canada as a whole, and that within, say, 5 per cent 
of accuracy. The comparative task by provinces may be judged from 
Table II. 

Assuming that an ideal random selection were possible in each case, 
the aggregate sample necessary to secure equal accuracy as between 
provinces reaches the staggering total of 1,119,000!? If Canada could 


1 Though still formidable, the difficult’ - of obtaining this figure by sampling would be minimized in 
Nova Scotia by the large percentage of pé.sons over 70 years old and by the comparatively even distribu- 


tion of the population. 
?From the formula p—P= V™(:- *). where sn was taken as one-third of 5 per cent, and 
n 


where n was taken as the unknown quantity. 
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TABLE II 








Per cent of population ? 
over 70 years of age Total population 
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be treated as a unit without the necessity of accuracy as between 
provinces the sample would be only 200,000, but this would not be 
“practical politics.” } 

The situation of Canada in this respect is probably exceptional. 
Certainly its variability is greater than that of the United States, as 
may be illustrated by Table III. 


TABLE III 
PERCENTAGES OF POPULATION OVER 65 YEARS OLD 
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East South Central 
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Taking as a criterion the standard deviations of the two sets of fig- 
ures, the comparative difficulty of sampling in Canada would be nearly 
five times that of the United States. 

In these two preliminary excursions we have lighted upon the 
supreme obstacle to successful sampling in the population of Canada, 
namely, the great variability in the primary attribute. True, in actual 
sampling we would work in smaller areas and with better controls, but 
whatever the resources employed the difficulty would recur—in fact it 
would be greater than has been stated. This is only what similar 
excursions into other sections would find. Between East and West, 
for example, profound differences exist in Canada (as in the United 
States once, and only in less degree still) not only in nativity and age, 


1 Of course the task of estimating the number over age 70 at any post-census date by applying death 
statistics to the age distribution of the census is comparatively easy and safe, as persons of advanced 
ages do not migrate to any great extent. 

* The comparative variability as between smaller divisions, such as would be used in practical sam- 
pling, would show much wider differences as between Canada and the United States. To the above 
considerations we would have to add that of comparative densities of population, an important factor 
in field work. 
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but in sex, conjugal condition, racial origins, and standards of living. 
Several provinces differ from each other in predominant race, language, 
religion; some of them have solid blocks which illustrate such differ- 
ences within their own boundaries. Quebec differs entirely from the 
rest of Canada in fertility. Prince Edward Island is highly individual- 
ized in the matter of age distribution. So likewise is British Columbia, 
besides possessing a unique urban concentration, the latter in turn of a 
wholly unusual masculinity. All this and more is known to the most 
cursory student. 

Whence comes this variability? First, from our great area, ‘so full 
of a number of things” from climate down, also from history. But 
chiefly it is a reflection of our being a ‘‘new”’ country—of immigration 
and the state of flux which still prevails among the native born. 
Migration accounts, for example, for most of the sharp distinctions 
between East and West. The Eastern provinces receive compara- 
tively little immigration, and they have an emigration of young adults; 
the western provinces have normally a considerable immigration, and it 
consists chiefly of young adults. Migration, moreover, raises another 
point having a most important bearing on sampling: the rapid changes 
in age, sex and other distributions which it induces in certain sections 
render nugatory the use of controls from previous censuses. To 
exemplify: female distribution is quite different from the male in the 
provinces affected by immigration. The same applies when we com- 
pare urban with rural populations, the females tending to move out of 
the rural and into the urban regions in greater proportions than the 
males and at different ages. In the matter of age, if we compare the 
proportions over the age of 70 from the 1881 Census on, we find in the 
immigrant provinces a fairly rapid increase (immigration being light) 
until 1901, after which there is a decrease to 1911 (immigration being 
heavy). In the 1921 Census, however, we again find a small increase. 
But as immigration continuously mounted until 1914, the increase of 
1921 must have taken place in the last six or seven years of the decade. 
It follows, that, though the increase between 1911 and 1921 was only 
slight, we have no right to assume that the proportion, say in 1928, was 
approximately that of 1921. On the contrary, it is likely that the 
change in this respect between 1921 and 1931 will be found to have 
been rapid.!' But it will be well to attempt some general and definite 


1 The “‘practical’’ repercussions of immigration and the general flux of population upon schemes like 
old age pensions are commonly overlooked. At the present moment the relative responsibilities of 
provinces like Saskatchewan and British Columbia are small compared with Prince Edward Island's, 
where the proportion of persons over 70 years old is approximately six times as great. But the situation 
will be very different three decades hence when the abnormal “‘ peak” now around the age of 35 in these 
western provinces will have moved up. Simultaneously the older provinces, losing their adults to the 
west, but maintaining a fairly high birth rate, will enjoy some easing of the pension burden. 
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measurements of the resulting uneven distribution of our population 
and its attributes. 

To begin with, the variations in general density alone create grave 
difficulties for sampling. Because of their equality in area, it may be 
interesting to compare the United States and Canada in this respect in 
Table IV. 


TABLE IV 
POPULATION PER SQUARE MILE 
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*For this measurement, the area of the nine provinces (i. e., exclusive of the Yukon and Northwest 
Territories) has been taken. 


Sampling in Prince Edward Island with its even distribution and 
high density would be an entirely different problem from sampling in 
British Columbia with 27 times the area per capita and densities ranging 
from 113 in Burrard to 0.23 in Skeena. In Saskatchewan we have a 
variation from 9 in Mackenzie to 0.66 and 0.74 per square mile in North 
Battleford and Prince Albert districts respectively, yet the latter have 
one-seventh of the Province’s population and so could not be passed 
overinsampling. We might almost say that sampling for the primary 
attribute in Canada must be confined to urban or similar districts for 
attributes affecting these districts. Prima facie it will be more difficult 
than in the United States. 

But let us iilustrate the further problem created by unevenness of 
distribution of attributes as compared with population distribution. 
Let us take for basis the 220 counties appearing in the Canadian Census 
compilations, our sound assumption being that information which is 
spread unevenly over areas as large as counties will be still more un- 
evenly spread over smaller areas purposively selected or mechanically 
counted out in practical sampling. Let us note first in Table V how 
unevenly the total count of population itself is distributed by counties. 

It will be apparent that with evenness of distribution an attribute 
would have to be less than one-fiftieth of one per cent of the total 
population not to appear in any county. By this criterion let us take 
from the census tables by counties seven attributes selected because 
they form approximately the same proportion of the total population: 

Russian born.—In 1921, over 1 per cent of the population of Canada 
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TABLE V 
DISTRIBUTION OF POPULATION BY COUNTIES, CANADA 








Population 





5,000 and less than 10,000 
10,000 and less than 15,000 
15,000 and less than 20,000 


25,000 and less than 30,000 
30,000 and less than 40,000 
40,000 and less than 50,000 
50,000 and less than 60,000 
60,000 and less than 70,000 
70,000 and less than 100,000 
100,000 and over 











were born in Russia. With even distribution, we would expect to find 
Russians in every county in Canada; we would expect at least 50 
Russians in the smallest counties. But there were 24 counties without 
any Russians, and 126 counties with less than 50. 

Father Canadian and mother foreign.—There were 23 counties with 
less than 50 such persons, and only 2 where there were none. 

Urban illiterates—There were 46 counties with less than 50 such 
persons, or twice as many as in the case of the Canadian foreign. 

Children 7-14 years of age not at school—There was only one county 
with less than 50 of these—indeed there was only one county with 
less than 100—apparently a good field for sampling, but only tempora- 
rily so.? 

Ukrainian racial origin.—There were 125 counties with less than 50 
of these. 

Hebrews.—From the total number (126,196) we would expect no 
county with less than 75. As a matter of fact 140 counties (out of the 
220) had less than 75—indeed an overwhelming majority of our He- 
brews are in seven counties, a majority in 3 cities. 

Semi-detached houses.—We would expect no county with less than 80 
of these, but we find that 77 counties have less—a much evener showing 
than the Hebrews, though both are an urban phenomenon. If we 
mechanically count out 10 per cent of the counties (taking numbers 1, 
11, etc.) we find in the 22 selected counties, 15,962 semi-detached 
houses and 3,304 Hebrews. We would thus estimate for the whole of 
Canada 159,620 semi-detached houses, where the actual number was 
145,701, an error of 9.6 per cent, and 33,040 Hebrews where the 
actual number was 126,196, an error of 73.9 per cent. In this selection 


1 Up to 1901, this attribute was becoming more and more “spotty” but the heavy immigration of the 
next decade increased the diffusion of school non-attendance and of illiteracy as well. 
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we missed every one of the seven counties mentioned as containing 
the overwhelming majority of the Hebrews. 

By way of final conspectus, in Table VI a representative series of at- 
tributes is selected from the tables compiled by counties in 1921, these 
attributes being arranged in descending order according to degree 
of evenness. The 220 counties are first divided into ten groups on the 
basis of total population, the population intervals being arranged so 
that there are approximately the same number of counties (22) in each 
group (the second column shows the exact number in each group). 
The criterion of evenness in the attribute is the deviation from 22 in 
each group. It is clear that with even distribution every attribute 
would show the same number of counties as the corresponding intervals 
of the population. Yet it will be seen that in the most even subject, 
viz., school attendance, there are considerable variations from the total 
population numbers. The Hebrew group shows the extreme devia- 
tion to which reference has already been made. 

Measuring the unevenness of distribution by the standard deviation 
of the individual groups from the average (22 counties) we find that 
there are only seven of the attributes where the deviation is less than 
22, and only four where it is 7 or less. From this and other considera- 
tions it would appear that four is the maximum number of subjects in 
the table from which we would expect reasonably good results in 
sampling. 

A suggestive feature is the order shown in Table VI. The most 
evenly distributed attributes are those which are either inherent in any 
population as a whole, or have been present for a long time,! e.g., 
widowhood. As we pass to attributes affected by recent migration the 
unevenness becomes more and more marked. Thus, Dutch are more 
evenly distributed than Scandinavians, Baptists than Greek Church. 
The wooden house is at one end of the scale, the brick house at the 
other. Again, Canadians of mixed parentage are much more evenly 
distributed than the foreign born, though inferior in actual numbers. 

The above is far short of a complete canvass of the situation, but it 
will permit us to end this part of the discussion by reaffirming the view 
that, on the whole, inadequate results must be expected from nation- 
wide sampling in the case of what we have called “attributes of the first 
order”’ in the population, i.e., attributes of which the absolute numbers 
are of first importance in every-day use. In these we would include the 
questions that commonly appear in the four groups into which, in addi- 
tion to particulars as to name, locality and dwelling, the census sched- 
ules are capable of division, namely, personal characteristics (family, 


1 Except, of course, such “‘decadent,” negative attributes as illiteracy, school non-attendance, ete. 
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“J 


sex, conjugal condition, age), political status (birthplace, nationality, 
language, race), social status (illiteracy, religion), and economic status 
(occupation, earnings). These we call primary, because though in 
particular sections we might derive one by sampling on the basis of a 
complete enumeration of another, there would be great difficulty in 
proceeding comprehensively and to the end in this way.'' But let us 
turn now to the other phase of our subject namely, the place that does 
exist for sampling in the census field. 

First, we might ask, can sampling be employed in lieu of the complete 
compilation of a census? Japan, as a result of the earthquake, having 
no funds to compile the 1920 Census, applied sampling to the enumera- 
tion sheets, selecting each one-thousandth household. When the full 
compilation was made later, the preliminary conclusions proved suf- 
ficiently close for practical purposes.? But while this might suffice for 
a total count of the Canadian population, the considerations previously 
mentioned produce expectations too low to warrant its application in 
the case of almost every attribute of our population, though no doubt a 
good deal could be accomplished by previous grouping of the materials. 
It would, of course, be easier to pursue experiments in sampling with all 
the materials thus in hand than to have to go to the field for them. 

The real applicability of sampling in the census field, we are con- 
vinced, arises in the investigation of what we have termed the ‘‘sec- 
ondary attributes” of the population, on which rubrics should not or 
could not be introduced into the census schedules. We have shown, for 
example, how dangerous it would be to attempt to ascertain the bare 
numbers of Hebrews in Canada by means of sampling. But the very 
weakness of sampling as a method of obtaining a primary attribute like 
this constitutes its strength in obtaining data of a secondary kind, say, 
some standard of life among the Hebrews. We know from the census 
that 140 out of 220 counties in Canada have either no Hebrews or less 
than 75, that indeed more than three-fourths are found in the three 
cities of Montreal, Toronto and Winnipeg. Now it is in agreement 
with theory and common sense alike to expect that a characteristic 
found in the 140 or even the 217 counties that have a mere sprinkling of 
Hebrews would be either exceptional or temporary. On the other 
hand, a study by sample in the three cities mentioned would be as 
sound as it would be easy, especially as the tendency which induces 
congregation in three cities also leads to congregation by areas within 
the cities. 


1 In the case, e.g., of the Hebrews, having obtained the total count by enumeration, we might sample 
for age. But we could not obtain age for the whole population of Car ada by sampling in the various 
racial groups, as several of the latter (e.g. Scandinavians) do not lend themselves to such. 

? Norway in 1900 and Denmark in 1901 made similar experiments on a lesser scale. 
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Space does not permit a statement of the numerous cases wherein 
segregation of attributes occur. For purposes of the present paper it 
will be better to bring forward a more complicated subject, one which 
from its nature, throws the general situation into relief, namely, the 
subject of rentals. 

Rentals furnish a most interesting example of the limitations at- 
taching to enumeration in subjects of a certain type, and how sampling 
offers a way out. The reason lies in the unusual amount of detail 
needed to uncover its worth-while features. Canada carried five 
rubrics associated with rentals in its last census (a) whether home 
owned or rented, (b) amount of rent, (c) class of house, (d) materials 
of construction, and (e) number of rooms occupied by the family. 
Two criticisms of such a treatment are possible, first, that it does not go 
far enough to cover the subject, and second that it goes too far for ac- 
curacy. The enumeration of rented as distinguished from owned 
dwellings was complete and satisfactory. Considerable difficulty, 
however, was encountered in obtaining complete returns on the next 
logical and much more important detail, namely amount of rentals 
paid, the completeness ranging from 94 per cent in Verdun, Quebec, 
down to 60 per cent in Niagara Falls, Ontario, the latter a large but 
probably non-representative sample. Moreover, when rentals were 
tabulated according to the number of rooms occupied, the results were 
meaningless—families paying $60 a month rent being shown as occupy- 
ing approximately the same number of rooms as those paying $20 a 
month—though a burdensome cross-classification was made to clear the 
results of irrelevancies. At the same time the census stopped short of 
such vital questions as whether the house was furnished or unfurnished, 
heated or unheated, its age, conveniences, location, etc., which would 
have burdened the schedule beyond bearing. 

Now, much of the census difficulty in this section is explained when 
we examine the materials. Carelessness in the enumeration or com- 
pilation was, of course, at first suspected. But this was contradicted 
by the fact that the returns were most complete where we would have 
expected them to be less so, namely, in the larger cities with their 
multiplicity of conditions rather than in the small ones where condi- 
tions tend to simplicity and are more widely known. In the final 
analysis the unreported cases were found to belong mainly to two 
classes, (1) so-called free tenants, or tenants living in homes provided 
as part of their wages, and (2) boarding families who paid a lump sum 
for board and rental, between which they failed to differentiate. Both 
of these are typical of the things that an enumerator fails to elicit. 
The seriousness of their omission appears from the fact that 80 per cent 
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of the non-reporting families occupied three rooms or less, and that they 
constituted 30 per cent of all the families occupying three rooms or less. 
The two-room families not reporting constituted 60 per cent of all two- 
room families. Yet these are exactly the families whose outlay in rent 
it would be particularly valuable to know. 

It might be added that in attempting to correlate the variability in 
rentals as between the different Canadian cities with the other features 
on rentals in the census schedule, only two significant conclusions were 
reached: (1) the larger the percentage of families not stating the num- 
ber of rooms the higher the rent; (2) the larger the percentage not 
reporting rent the higher the rent. In other words the unreported 
cases were those paying low rents. On the other hand a subject on 
the schedules wholly dissociated from rentals in the compilation, 
namely earnings, showed a strong correlation; this one feature had 
more significance for the amount paid out in rents than all the figures 
compiled in direct association with rentals put together. 

Rentals, then, as an attribute, is of a complexity that renders it im- 
possible of final treatment in a census. It is significant that a merely 
partial (but many-sided) investigation conducted by the writer some 
years ago in leading Canadian cities, though it offended against some of 
the most sacred canons of the representative method, yielded more 
coherent data on certain points than did the census. This, to repeat, 
is not only because the number of questions required would overload 
the schedule and entail prohibitive entanglements and costs in compila- 
tion, but because some of the questions demand a degree of judgment 
and experience in the enumerator that the most sanguine could not 
expect. We are retaining our five questions on the census schedule 
but we will halt the compilations at the point where they will yield 
controls for the supplementary sampling which we realize must be 
employed for half or more than half of the work in this important field. 

Another aspect of sampling in the census field must receive mention, 
though it properly requires a paper to itself, namely the fact that 
materials for the sampling of several census attributes are collected by 
vital statistics ‘‘in their stride.” On fertility, shall we have a series of 
census questions (usually three), or shall we regard births registered in a 
given year, with accompanying information as to order of birth, age, 
race, occupation, etc., as sufficiently representative? The United 
States and Great Britain have on occasion elected for the census ques- 
tions. We have thus far decided against them in Canada, partly be- 
cause of pressure on the schedules and the cost of any worth-while 
compilations, but partly because we were of opinion that the vital 
statistical records, though presenting numerous and serious difficulties, 
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by the application of proper methods can be made to yield a sufficiently 
accurate result. The question of bias from infertile marriages is but 
one of several that must be answered. As an interim measure we 
bring out a special report on the order of births that throws consider- 
able light on fertility. 

Sampling can also be used for testing accuracy on the well-known 
point of the registration of births and infantile mortality compared with 
the number of children under 1 year of age in the census, where both 
may be defective but where a measure of the defect in one will gauge 
also the accuracy of the other. A check would not only reveal the 
number of living children under 1 year and the completeness of registra- 
tion but also whether the missing ones in the census are a pure miss or 
an infiltration into a higher year. There are grave difficulties in ap- 
plying sampling, but a purposive selection of counties and a random 
selection of birth registrations within each offer promise. 

In the foregoing, some reasons have been advanced why certain 
typical subjects of the census field do not lend themselves to sampling 
and why certain others no less obviously do. The discussion has been 
confined to a single country, and whole sections of the census field have 
not even been mentioned. The attempt has been, in fact, not so much 
to resolve the problem as to suggest the way in which it may be tackled. 
For undoubtedly a vast amount of study still lies before us—study 
which each country must do for itself. 

In conclusion we may restate our thesis in the form of a forecast of 
practice in this immense and at the same time bafflingly subtle matter. 
It is probable that we will see continuous expansion of sampling in the 
census field, not to the ousting of enumeration from the main ground 
it has occupied, but to the building up of a mass of refined and super- 
structural material where the existing material will continue too 
exiguous until we clarify our modus operandi. At the same time we 
shall probably witness some tendency both to restrict and expand the 
census—restrict, in confining enumeration to the fundamental type of 
attribute we have tried to specify ; expand, in the way of cross-classifica- 
tion and analysis of results, both for the sake of the added material in 
itself, but also with the definite motive of providing increased controls for 
sampling, since sampling is, of course, invalid if its mathematical expec- 
tations cannot be ascertained. The latter is a point to which special 
attention might be directed at the present moment when, the world 
over, census compilations are either in progress or very shortly to begin. 
In the field of the census, enumeration and sampling are not over 
against each other, they go hand in hand. 
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CAN WE FIND OUT HOW THE AMERICAN INCOME 
{S SPENT? 


By Louis Baprer, New York University 


In his studies of the national income King estimates on good bases an 
income of 89,419 millions of dollars for 1928.1 Somewhat smaller 
amounts are estimated for the previous years. How this income is 
spent is what many American business men would like to know. 
Various attempts have been made to answer the question and a review 
of some of these should be of interest to business. 

One such attempt has been made by Nystrom and his results are 
listed in Table I. Another professor, Elizabeth E. Hoyt, in her book, 


TABLE I 
ESTIMATES OF INCOME EXPENDITURES BY NYSTROM * 


Goods and services eee ee 





Food (1925). 
Clothing (1925) hi 
Rent, paid out and estimated on owned homes 
Home furniture and furnishings 
Fuel and light 
Miscellaneous: 

Health maintenance 

Leisure 

Savings... 

82,321 


* Paul H. Nystrom, Economics of Consumption, New York, Ronald Press, 1929, Chaps. XIII to XIX 


The Consumption of Wealth, published in 1928, estimates the percentage 
of total national income spent for each main class of consumer goods 
and services. When calculated on the basis of the income for 1928 as 
estimated by King one gets expenditures somewhat different from 
Nystrom, who allots roughly 281% billions of dollars for the miscel- 
laneous items, against more than 37 billions arrived at by using Hoyt’s 
percentages. 

A set of rough estimates worked out by the author on the basis 
of the figures given for 54 trading areas by the General Outdoor Ad- 
vertising Company, Inc., is found in Table II. Here again King’s 
estimate of income has been used and the same proportionate expendi- 


1W.I. King, The National Income and Its Purchasing Power, National Bureau of Economic Research, 
New York, 1930, p. 74. 
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tures of the trading areas were applied to the country as awhole. Con- 
siderable variance with Nystrom’s estimates will be noticed. 


TABLE II 


ESTIMATES OF INCOME EXPENDITURES BASED ON ADVERTISING COMPANY'S 
FIGURES * 








: Dollar expenditures Per cent of 
Goods and services (millions) total expenditures 





Clothing 

Furniture and furnishings 

Laundry.... 
Miscellaneousitems................. 











* General Outdoor Advertising Company, Inc., Great Markets of America, New York, 1929. 





In Table III are some estimates of expenditures for various items 
used by the consumer arrived at in a survey made by some students. 
Another set of expenditure estimates of certain selected items as 
worked out by Christine Fredericks is shown in Table IV. These esti- 
mates are based on data compiled by the Business Bourse evidently for 
the special use of business in estimating its markets for these items. 


TABLE III 


STUDENTS’ ESTIMATES OF INCOME EXPENDITURE FOR SOME MISCELLANEOUS 
ITEMS * 








Goods and services Dollar expenditures 
(millions) 





Premiums for all forms of insurance after making allowance for part paid by 


Expenditures in beauty shops . 

Expenditures for musical instruments, radios, and phonographs (1929) 

Expenditures for tobacco products (1929) 

Tr for liquor (1927) minimum figure of Association against Pro- 
ibition 

Expenditures for automobile upkeep including depreciation charge of 144% per'| 





Expenditures for school, mostly public (1926) 
Adult education 

Periodicals and books 

Health maintenance 

Toilet articles through drug stores 





27,373 








* These estimates are based upon data gathered from various sources under the direction of the author. 


One finds in Table IV an estimate of more than 54 billions of dollars 
spent for the major miscellaneous items or a sum nearly twice as much 
as is usually estimated by careful students of such expenditures. 


1 In arriving at the totals, the author multiplied by 27 million as representing the number of families 
in the United States in 1928 since Mrs. Fredericks shows consumption per family. 
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TABLE IV 
RECENT EXPENDITURES FOR SOME SELECTED PRODUCTS AND SERVICES * 











Products and services Dollar expenditures 
(millions) 





Candy, chewing gum, soft drinks, and ice cream 

Cigarettes, tobacco, etc. 

Cosmetics and beauty culture... .. 

Patent medicines, dentifrices, antiseptics, etc. 

Soaps, powders, cleaners, etc. 

Luxuries (which apparently do not include travel)......... 
Cultural expenditures. . pas ine 


Electrical devices 





Total 





* Christine Fredericks, Selling Mrs. Cum, New York, Business Bourse, 1929, pp. 109-114. 





So careful and experienced a statistician as King can offer only the 
data appearing in Table V and these estimates are again quite different 


TABLE V 


INCOME OF THE UNITED STATES AS SPENT AT RETAIL FOR VARIOUS PRODUCTS 
AND SERVICES * 








Products and services purchased in 1925 Dollar expenditures 
(millions) 





Natural ice 
Flowers and shrubs 
at for fuel 


Natural gas... 
Kerosene, gasoline, etc 


Automobiles and trucks 











* King, op. cit., pp. 374-375. 


from most of the others. Since King estimates the income for 1925 to 
have been 81,931 millions there was left for all other expenditures, in- 
cluding rent, other items of heat and light, insurance and other services, 
and savings, the sum of 28,444 millions. This sum would appear to be 
totally inadequate if all the other estimates are more nearly correct. 
This would suggest the need for revision of estimates of income. 

Stuart Chase, in his chapter in Whither Mankind, page 337, published 
in 1928, estimates that the American public spent 21 billions of dollars 
for all forms of recreation consumed for leisure activities during a 
recent year. 

Not satisfied with the estimates of economists and business people, 
the educators made a survey of a selected group of items and in some 
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respects outdid all the others. These expenditures as arrived at by the 
National Education Association appear in Table VI. The items all] 


TABLE VI 
NATIONAL EDUCATIONAL ASSOCIATION ESTIMATES OF INCOME 
EXPENDITURES * 


Selected items oe een 





Education (schools) 2.449 
3,146 


eo inaahe Daaiainn ae aelmeiamed baw s foc ocme abe hic 
EE IO eS aE EE es ae ata 12,500 
Tobacco ‘ ; ; 2,141 
Soft drinks, ice cream, candy, and chewing gum : 1,850 
Theatres, movies, and similar amusements . 1,083 
Jewelry, perftames, and Cosmetie’. .. 2... ccc ccc cece ccc cncs : 28 
Sporting goods, toys, etc ea 





Total 


~ * New York Times, September 28, 1930. _ 
belong to what is called the miscellaneous group, and if travel, health 
maintenance, beauty helps, liquor, and some other items had been 
added this sum would have nearly doubled. Toillustrate, at about this 
time, the Association Against the Prohibition Amendment gave out an 
estimate of 2,848 million dollars as the amount spent for liquor in a 
recent year! The New York Times of October 1, 1930, reported a 
statement made by Professor Paul H. Nystrom that American women 
were spending 750 millions a year for beautifying themselves. Cos- 
metic dealers and beauty shops got this sum. At the same meeting 
another speaker made some statements which, by indirection, sug- 
gested that American women were spending in beauty shops alone the 
sum of 2,700 millions. The Association holding the convention at 
which these statements were made admits that there are only 45 
thousand such shops. The larger sum quoted above would give an 
average of 60 thousand dollars a year business for each shop. What a 
gold mine for somebody! In the study made by some students, results 
shown in Table III, two estimates of the number of beauty shops and 
total business done were secured. These estimates were from sources 
interested in developing the beauty shop business. One source esti- 
mated 34 thousand shops doing an annual business of 386 millions of 
dollars and the other source reported 22 thousand shops doing 253 
millions of dollars of business, both figures for 1928. Since then a 
number of these shops have gone out of business. 

Using King’s estimate of national income for 1928, and taking the 
total of the latter figures of expenditures for the miscellaneous items, 


1 New York Evening Post, October 2, 1930. 
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the per cent of income expended therefor would probably come to 
more than 50 per cent of the total national income. This per cent is 
not nearly approached by the figures of the more reliable family 
budget studies which have recently been made. It would seem that 
these estimates of expenditures are grossly exaggerated, or the best 
estimates of our national income are underestimated. 

For the most part, these estimates of expenditures can be regarded as 
the result of serious effort made by capable and responsible persons to 
figure the direction taken by expenditures of our national income from 
out of a welter of fact and fancy. But a study of these tables would 
seem to suggest that there is very little common ground on which the 
authors of these estimates stand. 

It is also obvious that if one were to select the greatest figure for 
each item shown in the various estimates he would get an expenditure 
for one year that would be staggering. One such compilation begun by 
the author reached 123 billions of dollars when he stopped! Were 
business to rely on an estimate such as this, serious difficulties would be 
encountered, yet what other more reliable figures are there? These 
figures also suggest that on the basis of available data it is virtually 
impossible to work out anything more than a rough estimate of ex- 
penditure for any commodity of widespread consumption. Conse- 
quently it is impossible to do anything more than roughly approximate 
the market and the trend for a product. Market research, of a funda- 
mental type, is probably the greatest need facing business. Such 
research, on a sufficiently wide scale, carried out scientifically by well 
qualified personnel, and dealing with that most fundamental type of 
information—consumer expenditure of income—ought to secure 
the desired information. 

A study of Nystrom’s estimates suggests that he has probably 
worked out the present best disposition of the consumer’sincome. His 
estimates were arrived at, in part, from the study of the various fam- 
ily budget studies which have been made during the past 15 years. 

A continuous study of scientifically constructed family budgets, 
adequately sampled to provide for geographical and income differences, 
would provide information which would aid materially in determining 
markets and trends for specific consumer merchandise. This would 
make possible that great desideratum of business—the possible balanc- 
ing of production against consumption. Such a piece of research 
would seemingly be too costly for any one individual business institu- 
tion or trade association. The Department of Commerce might under- 
take it, or again the Chamber of Commerce of the United States 
through its affiliated local trade associations might do it. Here all 
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industry would be participating, and because of the distribution of these 
agencies with their points of contact, it would be possible to secure the 
necessary sample properly distributed geographically and by income. 
Each agency would have comparatively few budget studies to work 
over, which would make possible a regular compilation at the proper 
interval of time. 

Here then is something to think about, as a whole. One is tempted 
to say it is the fundamental piece of market research. The gas and 
electricity utility companies are in as good a position as any business 
concern to make the best kind of market study. In the densely 
populated communities they serve practically every family as a cus- 
tomer. Recently these companies undertook the sale of gas and elec- 
tric household appliances. Some time after commencing the work, 
some of the companies saw an opportunity, and made a canvas of each 
customer to discover (1) what appliances each household possessed, 
and (2) what appliances they ought to possess. Then sales campaigns 
were undertaken to sell to each family the appliances not yet owned. 

Few concerns are in the fortunate position which enables them to 
take a census of the final consumer markets. But even such a census 
is not enough. If waste in marketing is to be avoided, if there is to be 
that economic equilibrium which is so much desired, then business men 
had better have a detailed knowledge of consumption, or disposition of 
income, and this can be secured through family budget studies. 

As the few family budget studies show, substantial percentages 
(nearly 75 per cent) of the bulk of incomes are spent for such primal 
necessities as food, clothing, housing, furniture, fuel and light. If there 
is taken as the average income for the bulk of families, for illustrative 
purposes, the sum of $2,500 and 75 per cent or $1,800 is apportioned 
for the primal necessities, there is left the munificent sum of $700 for 
the 4.2 persons in the average family for all other needs. These other 
needs are the rather important ones of education, recreation, travel, 
health maintenance, insurance, automobile, music, various inexpensive 
luxuries, savings, and to these can be added the various electric ap- 
pliances which are destined to mean so much in the lives of all our 
people. The enjoyment of all of these and the prime necessities go 
to make up the American standard of living. For our purpose consider 
the electric appliances. The completely electrified kitchen requires 
the expenditure of a sum amounting roughly to $1,000. The average 
$2,500 a year consumer would probably take not less than ten years 
to electrify the kitchen, if continuous but not too high educative pres- 
sure is exerted. Pressure causing it to be done sooner would be un- 
economic. Sales pressure, which causes consumption of some products 
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in greater measure than the economic condition of the household 
warrants, causes under-consumption of some other products. 

Since preparations must often be made a year in advance to produce 
a consumer’s good, the under-consumption referred to above then 
causes Over-production in some lines. This is one of the important 
factors causing economic maladjustment. This helps to bring on a 
period of depression with all its loss and hardship. 

As an illustration, one might take the cotton manufacturing industry. 
Between 1920 and 1925 it suffered two major depressions.’ Since 
then a large number of spindles have been scrapped and only now is its 
business health reported as slowly improving. A short while before 
1920 incomes started improving rapidly and have continued since. 
The improved incomes made possible some changes in consumption 
and women turned generally to silk clothing of all kinds between 1921 
and 1925. The family budget study of 1918-1919,? made available 
in 1924, showed family expenditure to have been heavy for all kinds of 
cotton clothes. No comparable study has since been made. Had 
that study been used as a starting point, and followed by a continuous 
study reported on, say twice a year, and proper analysis made, the 
cotton industry need not have been caught unawares with the disas- 
trous results which followed. 

The possibilities of family budget studies may be seen from a con- 
sideration of the meagre information now available. The following 
tables are constructed on or taken from these studies. 

In Table VII the miscellaneous item includes expenditures for the 
automobile, motor-cycle and bicycle lumped together, and the expendi- 


TABLE VII 


AMOUNT AND PER CENT OF EXPENDITURES BY WORKERS’ FAMILIES 
IN ONE YEAR * 








$1,800—2,099 $2.100—2,499 $2,500 and over 
incomes incomes incomes 





Expenditures Expenditures Expenditures 





Goods and services 
Dollar Per cent Dollar Per cent Dollar Per cent 





626 5. 711 
306 : 384 
231 3. 284 
184 ‘ 209 : 
404 3.0 500 ‘ 608 

















* Cost of Living in the United States, Bulletin 357, U. S. Bureau of Labor Statistics, p. 5. 


‘ Louis Bader, ‘‘The Business Cycle and the Cotton Industry,” Textile World, October 31, 1925. 
. ? Cost of Living in the United States, Bulletin 357, U. S. Bureau of Labor Statistics, Washington, 1924, 
‘able “C.” 
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ture for these items is reported to be on the average $16.33 for all 
families, or less than one per cent. If the expenditures for each of 
these had been listed separately automobile expenditures would have 
been considerably less than one per cent. 

In 1921 Peixotto studied 82 workers’ families in San Francisco.' 
This study discloses a sharp drop in the per cent expended for clothing, 
some drop for food, and a sharp increase in expenditures for misce- 
laneous items, the sum expended for automobiles averaging $65.96, 
or 2.4 per cent of an average income of $2,818.59. Some time later 
Peixotto made a study of 96 professional families ? which revealed a 
tremendous decrease in the per cent of expenditures for food and 
clothing and a corresponding increase in the per cent expended for the 
miscellaneous, of which automobiles accounted for $385.84, or 7 per 
cent of incomes that average $5,512. 

A study of 2,886 farm homes was made by the United States Depart- 
ment of Agriculture during 1922-1924 and there was reported an 
average actual expenditure by each family of $913.80 distributed as 
shown by Table VIII. 


TABLE VIII 
AMOUNT AND PER CENT OF EXPENDITURES BY FARMERS 1922-1924* 








: | Average annual dollar Per cent of total 
Goods and services expenditures expenditures 





218. 
234. 
Operation goods 169. 
Furniture and furnishings : 40. 
Miscellaneous items f 250. 


$913.80 














* The Farmer's Standard of Living, Bulletin 1466, U. S. Department of Agriculture, 1926, pp. 16-17. 
+ Of the expenditures for miscellaneous items $79.70 or 8.7 per cent of the total budget went for 
automobiles and their upkeep. 


The total average expenditure of these families, including what was 
furnished by the farm, which is counted in the national income, 
amounted to $1,597.50. Thus the miscellaneous item becomes 23.7 
per cent and auto expenditures become 5 per cent of the total, more 
nearly in line with what other budget studies indicate for incomes 
of this amount. 

A more recent study made in Detroit in 1929 shows a somewhat 
similar situation with respect to the automobile. 

1 Jessica B. Peixotto, How Workers Spend a Living Wage, San Francisco, 1924. 


? Jessica B. Peixotto, Getting and Spending at the Professional Standard of Living, New York, The 
Macmillan Company, 1927. 
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TABLE IX 


AMOUNT AND PER CENT OF EXPENDITURES OF FORD EMPLOYEES (100 
FAMILIES) MAY 1929 * 








Average income per family $1,711.87 





Goods and services 
Average annual dollar Per cent of total 


expenditures expenditures 





556.12 
210.67 
Hous 388 .81 
Fuel -r~ light 103. 20 
Furniture and house furnishings................... 88.55 
Miscellaneous items Tf 372.48 


$1,719.83 
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* Monthly Labor Review, Vol. 30, No. 6, June 1930, p 
+ In this study the expenditure for automobiles was B78. 6, or 4.6 per cent of total expenditures. 


The most recent of this group of family budget studies is summarized 
in Table X. 
TABLE X 


AMOUNT AND PER CENT OF EXPENDITURES OF MEMBERS OF UNIVERSITY 
AND COLLEGE FACULTIES IN NEW YORK CITY* 








; Average annual! Per cent of Avesage annual Per cent 
Goods and services dollar expendi- | annual expen- pe of expendi- 
: tures for auto- 
tures diture mobiles ture 





Group with average salary of $2,500 





625 
250 


700 
Miscellaneous 1,271.50 
Deficit 346.50 








880 
400 
1,000 
Miscellaneous, including savings. . . 1,720 





Group with average salary of $7,000 





1,750 25 
700 10 
1,435 20.5 


Miscellaneous, including savings. . . 3,115 44.5 322 4.6 




















* Quoted by permission from the unpublished manuscript of Dr. Otto Harris, How University and 
College Faculties in New York City Live (written 1930). 


The family budget studies which have been made would seem to 


indicate among other things that: 
1. Many of the estimates of expenditures which are arrived at by 
different persons, some as reported in the early part of this paper, are 
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distorted, probably because the estimators came into too close contact 
with those consumers who spend large sums of money for various of the 
miscellaneous items. They judge on insufficient data and they lose 
sight, in part, at least, of how the other half lives. 

2. A close study of family budgets shows what is actually being 
spent at any given time. Proper sampling of such studies should lay 
the base for more nearly accurate estimates of how the national income 
is being spent. When done often enough, such studies can be expected 
to indicate trends in consumption and the importance of such trends 
from the point of view of actual dollar expenditure. For example, 
expenditures for the automobile are shown separately and it will be 
noticed how, in the short period of twelve years, they increased. 

3. Here is a job for the statistician to work out a technique, (a) for 
keeping family budgets which will not be too burdensome and at the 
time secure all of the essential information, and (b) for securing the 
proper sample which will give assurance that the estimates arrived 
at are reasonably correct. 
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THE BUSINESS CYCLE AND ACCIDENTS TO RAILROAD 
EMPLOYEES IN THE UNITED STATES 


By C. D. CampBELL 


Anybody who cares to look at the figures of fatal accidents occurring 
on American railroads during the last 40 years cannot fail to notice the 
degree to which better safety appliances, closer regard for regulations, 
more intelligent labor and shorter hours of work have brought about a 
much reduced danger factor, considering the greater present-day mag- 
nitude of the undertakings. Yet even a cursory view will reveal that 
the secular trend has not been smooth enough to conceal a number of 
short period fluctuations closely resembling the wave-like movements 
of trade which characterize the business cycle. The aim of this note 
is to examine railroad accidents to employees with the intention of dis- 
covering whether or not there is any degree of correlation, during the 
years 1888 to 1928, with general trade conditions. 

The first problem which confronts the statistician, however, is to 
define what he means by an accident. The answer of the industrial 
psychologist does not meet the difficulty, because the only comprehen- 
sive units which are available for the railway industry merely cover the 
effects of accidents, i.e. the number of men killed or injured, and, owing 
to the fact that the casualties caused by a single accident may vary 
from none to hundreds, quantitative measurement of results does not 
necessarily give any idea, either absolutely or through time, of the 
number of ideally defined accidents. Moreover, assuming that one 
accepts the number of fatalities or injuries as valid comparable data, 
there is the further problem of defining them exactly. It is not enough 
to say that, provided the definitions are comparable at different dates, 
one can safely measure fluctuations, be they secular, cyclical or seasonal. 
The magnitude of the fluctuations over a given period of time, taken on 
differing definitions constant over that period, will not necessarily 
tend to approximate equality. Thus, to take an extreme example, on 
the whole certain fatal accidents to employees have fluctuated cyclically 
more than have non-fatal accidents. The reason for this is that the 
ratio of fatal to non-fatal accidents and the liability to cyclical fluctua- 
tions vary in the different operations. One particular sphere of work 
may be liable to cause more fatal than non-fatal accidents, and, pro- 
vided that (1) it has a big weight in the total of all fatalities, (2) only a 
small weight in the total of all non-fatalities, and (3) is specially liable 
to cyclical fluctuations, it will tend to make total fatalities fluctuate 
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more than total non-fatalities. The same difficulty applies to all differ- 
ing definitions.! The fact is that generalizations as to accident fluctua- 
tions are only true for the definitions taken, and cannot be regarded 
as accurate for accidents in the ideal sense of the term. But provided 
that there is some measure of agreement in results obtained in different 
ways it is safe to use what figures are available. Finally, of course, 
people are not interested in an abstractly defined accident so much as 
in its social and economic results, and, though this is not a valid excuse 
for refusing to delve below the surface of things, it is a consolation to 
the practical man who seeks policies and remedies. In what follows, 
therefore, it will be understood that the limitations mentioned are 
continuing conditions on all that is said. 

At the present time a quite complete accident analysis is given in the 
annual Accident Bulletin of the Interstate Commerce Commission, but 
this is only of recent growth, and in order to get a series of figures going 
back over 40 years a rather patchwork method has to be adopted. 
For the years 1888 to 1916 statistics of accidents to employees can be 
procured in total, exclusive, however, of those non-train accidents to 
employees not on duty and those to employees of switching and terminal 
companies between 1908 and 1910.2 Between 1916 and 1928 we may 
use figures of the total accidents to employees on duty in train and train 
service as being more suited for the purpose.* Moreover, owing to the 
safer nature of fatalities as a guide over so long a period, non-fatalities 
will be neglected, though the danger of this is clear in view of what has 
been said as to the necessity of care in making definitions. From the 
crude data trend has been eliminated by parabolas, in the first case of 
the third degree, and in the second of the second degree. The devia- 
tions of the data from the computed ordinates of secular trend have 
been expressed as percentages, and the resulting figures have been 
charted as in Chart I, curve I. In order to show the relation of the 
accidents to trade conditions curve III has been constructed. It 
shows the residual cycles about a second degree parabola of the total 
ton-mileage on all roads between 1890 and 1916, and about a straight 
line on all class I roads between 1916 and 1928. The split at 1916, of 
course, is due to the change in the accounting year which took place at 
this time. 

Without laboring the details of the relationship between ton-mileage 
(which, as Professor Vanderblue has demonstrated,‘ reflects faithfully 
the general state of trade) and total fatalities, it is enough to show the 


1 This has been overlooked by many investigators of industrial accidents. 
2I.C. C. Accident Bulletin No. 98, p. 105, Table 1. 

3 Loc. cit. p. 107, Table 6. 

‘ Railway Age, 1924, pp. 783, 885, and 987. 
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broad tendency for the two sets of curves to move together. There 
are few years in which there is divergency of movement. 

The existence of cyclical fluctuations in accidents to railroad em- 
ployees is not something entirely unknown,’ and it presents what we 
would expect from a phenomenon which has such wide ramifications. 
But it is when we come to examine the causes which lie behind the effect 
that difficulties occur. Indeed, mathematical measures of the causes 
escape the net of the statistician. It would seem best to approach this 
part of the problem by enumerating the causes of accidents in static 
conditions and then examining the way in which variations in trade 
activity react to alter those conditions. Though this contributes to 
orderly thought and gives a feeling of inevitable symmetry and logic 
to one’s method, the influences which affect accident frequency are so 
numerous, and often so remote and diverse that it is possible only to 
mention the chief of those which follow more or less directly from the 
cyclical fluctuations in traffic density. 

A preliminary difficulty to be disposed of is to be found in the dis- 
tinction between accidents due to ‘carelessness’? and those which, 
though not due to physical causes, are nevertheless said to be almost 
“beyond the control” of the individual. In a word, “‘carelessness”’ is 
so hard to define, and frequently in itself so much a result of anterior 
causes, that little can be gained in the present study from making use 
of the conception. Superficially, for example, a number of competent 
eyewitnesses may diagnose the cause of an accident as due to the 
“‘carelessness”’ of a railway employee, when actually the ‘‘ carelessness” 
may better be described as a ‘“‘condition”’ arising from a more funda- 
mental “‘cause,”’ such as mental or physical fatigue. Just as educa- 
tional science has progressed beyond the day when investigators 
diagnosed backward and irritable boys and girls as merely “stubborn,” 
to the present time when physical and mental conditions are often dis- 
covered to be the real causes, so industrial psychology has gone beyond 
confessing ignorance by using terms like “inattention” and “‘careless- 
ness.”” If there is any such original cause of accidents as ‘‘careless- 
ness,’’ it may safely be impounded within the four walls of the phrase 
“other things being equal”’ in a description of cyclical variations. 

The first thing which we naturally look for is the possibility of 
changes in the number of men employed at different stages of the busi- 
ness cycle. In order to show what effect this factor is likely to have 
had curve II has been constructed. It gives the variations, about a 


1 Period 1890-1916, r = .867; period 1916-1928, r = .842. 
2 See, for example, Aftalion: Crises périodiques de Surproduction, Vol. I, pp. 240-3, and Verney: 
Journal of the Royal Statistical Society, 1910, Vol. LX XIII, Part 11. 
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second degree parabola, of the number of employees on all roads be- 
tween 1890 and 1914, and, about a straight line, of the number of em- 
ployees on class I roads from 1916 to 1928. The cyclical residuals are 
expressed as percentages. A short glance at the curve reveals that 
there is close similarity of movement between accidents and the number 
of employees, but more important still is the fact, demonstrated in the 
table that accidents have varied very much more than numbers of 


STANDARD DEVIATIONS OF THE PERCENTAGE CYCLICAL FLUCTUATIONS OF EMPLOYEE 
FaTALitieEs, NUMBER OF EMPLOYEES AND TON-MILEAGE 

Standard 

Deviation 


Fatalities, 1888-1916 16.7 


- 


‘ 
‘ 


” nN bnki de eens dwedinskesawaddseeedeeedussabnedee 16. 


Number of Employees, 1890-1914 
vs 2 ™ Se , SMA a « wkd vesoeeseceedce 


Ton-Mileage, 1890-1916 
““ as RE UIA, RPI ox 5c sc vince wane vancsevecunseses 


employees. In the two periods, preceding and following 1916, we see 
that the percentage fluctuations of each time series are remarkably alike 
for the respective two curves, though there is a great difference as be- 
tween accidents and numbers employed. This needs explaining. It 
is clear that the significance of variations in payroll numbers lies not 
so much in the fact that usually there have been more men employed 
in booms than in depressions, as in the inexperience of the newcomers. 
It is an established fact that inexperience is one of the chief factors in 
accident causation,? and when large numbers of men are drafted into 
the industry during good times the accident rate is bound to increase 
more than in proportion to the increase in the number of employees.’ 
There are no means of testing whether, in fact, the greater part of the 
boom-increases of accidents happened to these new men, but there is 
little doubt that the rule would hold in the railroading business as else- 
where. In depressions, of course, the reverse tendency would operate. 
Reductions of staff would touch the inefficient, and insofar as ineffi- 
ciency involved a high accident “ proneness,’’* there would be a falling 
off in the total number of accidents. Both of these tendencies, how- 
ever, are beyond statistical measurement in this particular case. In 
Great Britain, where exactly the same phenomenon has been mani- 


1 Period 1890-1914, r= .824; period 1916-1928, r= .635. 

2 Industrial Psychology, edited by C. S. Myers, p. 134. 

3 Statistics of Railways of the United States, 1898, p. 99. 

4 Industrial Fatigue Research Board of Great Britain, Report Number 38. 
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fested, the importance of inexperience and inefficiency in causing 
cyclical variations in accident frequency on railroads was realized even 
before the War by statisticians and factory inspectors, but no action 
was taken to deal with the problem. 

Secondly, it seems highly probable that, in the short period at least, a 
certain part of the increased work to be done during booms has fallen 
on the existing employees, either in the form of overtime, harder work 
throughout the day, or both. Any attempt to calculate the amount 
and time-incidence of overtime seems doomed to failure owing to the 
lack of material, but Professor Ripley, in the Report of the Eight Hour 
Commission to the President, 1918, page 289, gives his authority to the 
view that overtime, caused through rapid industrial growth and inade- 
quate facilities, occurred when tonnage “literally swamped the roads.” 
If this is true, and there is strong reason to believe it, then there is an 
additional reason for an increase in the accident rate, not only on ac- 
count of the greater time during which each man is exposed to danger, 
but more than in proportion to that time, because of the general rule 
that industrial accidents invariably occur in greater numbers toward 
the end of unbroken working periods and at the later end of the day.’ 
In railroading, moreover, night work in classification yards is particu- 
larly dangerous to life and limb. That the rate of work, apart from 
fatigue, is likely to add to accident frequency has apparently been es- 
tablished by Vernon, in a book of papers under the title The Industrial 
Clinic, where it is stated that ‘‘a given speeding up in production causes 
a much more than proportionate increase in the liability to accidents.” 
It seems, indeed, reasonable to suppose, in extension of his argument, 
that sudden increases of work during booms, owing to human inadapt- 
ability, are likely contributing causes of the increase in accidents. In 
the long period, of course, this factor would eliminate itself by self- 
adaptation of the workers, or better appliances to enable them to do 
the work with greater safety. 

Thirdly, a peculiarity of the railroad industry compared with many 
others organized into factories is that accidents are affected by the 
amount of movement which goes on. Danger arises not only from the 
amount of work done by any given individual, but also from the density 
of moving traffic caused by other people’s work. Those who believe, 
like baseball players, in the immutable law of averages, may argue, for 
example, that, if there is a fixed number of men working on a given line 
or in a given yard, then there is a plausible possibility, other things 
being equal, that accidents will double or more than double when train 
or vehicle movements double. It is obvious that there is not likely to 


1 Lectures on Industrial Psychology, by B. Muscio. 
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be any direct proportionate relationship between accidents and density 
of movement in such a way as to hold the workers in the grip of some 
mathematical formula. During periods of low traffic density there 
may be almost perfect safety, but every increment of traffic beyond a 
given margin may cause accidents at an increasing rate. In actual 
fact freight traffic usually fluctuates more than passenger traffic as 
between good and bad trade conditions, but even total ton-mileage, 
which gives some idea of movement density, has not varied as much as 
the total of fatal accidents. In a rough way, the variations of acci- 
dents should theoretically tend to correspond, not so much with the 
arithmetic average of the sum of the fluctuations of the number of 
employees and traffic density, but more or less with the average of the 
product of the fluctuations of these two factors. When this has been 
said, it must not be thought that I believe in the rigid application of the 
tendency. Nobody dare claim exact relationships such as this in 
practice. But the idea of the connection between the numbers em- 
ployed and the density of movement seems to be conveniently ex- 
pressed in terms of the product of the separate fluctuations rather than 
in terms of the average of theirsum. The fact that the greater part, 
by far, of the fatalities occur in train service and not in train accidents 
adds to, rather than subtracts from the validity of the argument. 
Fourthly, it is possible that there have been cyclical changes in the 
quality of the machinery which has been used in the industry. The 
reports of the Interstate Commerce Commission in its early years made 
specific mention of this fact, and the increases in the number of acci- 
dents during the period immediately following 1898 were ascribed, in 
part, to the operation of the tendency to keep old equipment at work 
as demand began to exceed supply.' Similarly, the great decline in 
the number of fatalities after 1894 was explained as due, to some extent, 
to the abandonment of large numbers of old cars and out-of-date 
equipment.? It is a truism that the provision of new rolling stock 
should be undertaken most rapidly when traffic is increasing most 
rapidly, not when traffic reaches its absolute maximum, and statistics 
show that there has been a lag in meeting the demand in many ways. 
The natural first result of unexpected increases of business is to induce 
the railroads to call up and use engines, rolling stock and machinery 
which otherwise might have been scrapped, to rush repairs and inspec- 
tions through in the effort to get traffic moving, and generally to over- 
look those little details which occasionally make such a narrow division 
between safety and danger. In other words, lack of mechanical ad- 


1 Statistics of Railways in the United States, 1898, p. 99. 
? Statistics of Railways in the United States, 1894, p. 75. 
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justment to changed conditions may have added its quota to the cyclical 
movements of accidents. This, however, owing to the standard of 
service on American railroads, is hardly likely to have been of great 
importance, though in other countries, Great Britain not excepted, it 
did operate to cause appreciable variations in the accident rate. 

Finally, it is clear that each of the variables already mentioned is 
likely to have played its part in a different degree from the others, and 
it would be rash to presume to advance any opinion of their respective 
weights in bringing about the final result. In addition, any compre- 
hensive formula would have to take account of the thousand and one 
other possible causes of cyclical fluctuations which, though beyond the 
means of direct measurement, will readily occur to the intuitive mind. 
Cyclical changes in the weather; their effect on the health and nerve of 
the employees; fluctuations in the type of traffic handled; these and 
many others have been passed over in the present discussion. In 
short, nothing of rigid accuracy has been (or can be) propounded 
with available material and knowledge, and the argument should only 
be treated as comment on the probable causes. 

The annual cost to the railroads of the United States on account of 
accidents to employees is not an insignificant amount, and, though it 
would be impertinent for any but the skilled technician to offer specific 
methods, there are several possibilities which might, with advantage, 
be explored more than at present with a view to decreasing the cyclical 
content of the figures. More rigid tests for accident proneness have, 
for example, been introduced on the German railroads of recent years, 
under the direction of Dr. Couvé. In this way new men who are likely 
to be subject to accidents are eliminated from the service before they 
actually get hurt. It should not be beyond the powers of some in- 
genious psychologist to evolve more elaborate methods for American 
railroads, in extension of the work already being done. This, is a 
factor which can be controlled, but some cyclical causes are beyond the 
ordinary power of man to overcome. Further research on the prob- 
lem, however, is something which might be attempted with advantage. 
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STATISTICAL MEASURES OF SOCIAL ASPECTS OF 
UNEMPLOYMENT 


By Merepits B. Givens, Social Science Research Council 


In stressing the importance of adequate measurement of unemploy- 
ment and the discovery of its proximate causes social science may 
underrate the significance of the accurate current description of the 
impact of unemployment upon individual and group life in the com- 
munity. It is now a commonplace in economic science that unemploy- 
ment is a symptom of deeply rooted instabilities and that the quest for 
causes and controls must lead through devious by-paths of mass statis- 
tics and economic analyses into the investigation of such things as the 
seasonal, cyclical and secular changes in business activity, the growth 
of capital equipment, the efficiency of production techniques, the flow 
and distribution of the national income, broad changes in the industrial 
structure, the problems of domestic and foreign markets and the chang- 
ing consumption habits of the people. To focus attention upon a de- 
scription of the manifestations and immediate effects of unemployment 
itself is regarded by many as a relatively superficial task in view of the 
urgent need for better understanding of the economic backgrounds. 

Yet the analysis of these very backgrounds emphasizes the probabil- 
ity that certain causes of unemployment will continue to operate in the 
indefinite future. Reliance must be placed not only upon our capacity 
to fashion tools for the effective control of unemployment but also upon 
the equaily important task of intelligent adaptation to the recurring 
dislocations attendant upon economic change with which we have thus 
far dealt so falteringly. If this is the case the fruitfulness of investiga- 


1 The following article presents a digest of papers presented at a meeting of the American Statistical 
Association in New York on May 28, 1931. This meeting was proposed and arranged by the recent 
Committee on Social Statistics. The various papers have been integrated in a single summary without 
attempt to give specific credit to the various participants in the body of the article. 

The papers in the order in which they are summarized were as follows: 

Summary of Trends in Relief During Depression by Ralph G. Hurlin, Director, Division of Statistics, 
Russell Sage Foundation. 

Comparative Fluctuations in Employment and Relief Statistics by Meredith B. Givens, Staff, National 
Bureau of Economic Research, and Secretary for Industry and Trade, Social Science Research Council. 

Unemployment and the Family by Ewan Clague, Director of Research, Community Council of Philadel- 
phia. 

What Happens to Individual Savings During Depression by William J. Carson, Assistant Professor of 
Finance, Wharton School of Finance and Commerce, University of Pennsylvania. 

Relationships Between Crime and Employment Fluctuations by Emma A. Winslow, Formerly Research 
Associate, National Commission on Law Observance and Enforcement, New York City. 

The papers were discussed by William A. Berridge of the Metropolitan Life Insurance Company who 
acted as chairman of the meeting, by Neva R. Deardorff of the Welfare Council, New York City, and by 
Stuart A. Rice of the University of Pennsylvania, a member of the staff of the President’s Committee on 
Social Trends and Secretary for Social Statistics of the Social Science Research Council. 
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tion into the nature and direct effects of unemployment attains new 
significance. The deepening of the present depression has brought to 
light definite evidences of progress in the investigation of social aspects 
of unemployment. 

One method of gauging the social costs of unemployment is to deter- 
mine the financial burden involved and the number of persons and 
families aided in relief campaigns. When this depression has passed 
there fortunately will be available a fairly complete statistical record of 
its effect on outdoor relief expenditures in this country. Stimulated by 
the pioneering work of Ralph Hurlin of the Russell Sage Foundation 
most of the important agencies are now keeping monthly records of ex- 
penditures and of the number of persons aided on an approximately 
comparable basis. 

Even though only a fraction of the unemployed find their way to 
charity lists a direct relationship over any considerable period of time 
may be expected between the amount of unemployment and the volume 
of the relief load carried by charitable agencies. In times of depression 
the cyclical relationship between unemployment and relief is obvious 
and painful when the regular work of charity organizations is swamped 
by emergency unemployment campaigns. There is also a marked 
though less immediate seasonal relation between fluctuations in un- 
employment and in relief activity. 

According to the Russell Sage Foundation figures both public and 
private agencies have been granting outdoor relief with increasing 
liberality since the War. A study in 1925 of the relief expenditures of 
96 organizations in 37 cities yielded the following conclusions for the 
decade 1916-1925: 

(1) The volume of relief increased for each year except in 1923, the 
increase in dollars for the decade aggregating over two hundred 
per cent. 

(2) The rise in relief came chiefly during the periods of the 1921 and 
1922 depression upon the basis of figures corrected for changes 
in population and in purchasing power. 

(3) There was a definite recession of relief expenditures in 1923. 

(4) The 1922 level of relief was reached again in 1925. 

At the beginning of 1926 the Russell Sage Foundation inaugurated 
the collection of detailed monthly statistics from selected family wel- 
fare agencies. From these reports indexes of relief expenditures and of 
cases receiving relief are derived currently. The two indexes in Chart 
I indicate a continuing gradual increase in the relief expenditures of two 
constant groups of agencies from 1926 to the onset of the present un- 
employment period. The index for the larger group reflects little in- 
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crease until the later months of 1930 but during the past winter both 
indexes register sharp upturns. 

In January, 1929, the Russell Sage Foundation began rapidly ex- 


CHART I 


INDEXES OF RELIEF EXPENDITURES IN PRIVATE FAMILY WELFARE 
AGENCIES, 1926-1931 
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panding its collection of relief data having in mind the detailed testing 
of correlations with employment and other economic indexes as well as 
the administrative needs for such information. Chart II shows on 


CHART II 


AMOUNT OF RELIEF DISTRIBUTED BY 241 NON-PENSION AND 60 PENSION 
AGENCIES, JANUARY, 1929, TO MAY, 1931 
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arithmetic background two curves representing the course of monthly 
relief disbursements in a group of 75 large American cities including 
three in Canada for the period January, 1929, through May, 1931. 
Pension relief representing public aid to mothers and the aged has in- 
creased very gradually over the entire period, mounting more rapidly 
during the last few months as cities in New York State have introduced 
old age relief. 

During the first quarter of 1931, 75 cities have been spending in 
round figures $10,000,000 per month for outdoor relief. Public 
agencies have provided seventy-one per cent of the total of thirty mil- 
lion dollars. Of this total mothers’ aid is responsible for sixteen per 
cent and old age relief for five and one-half per cent. The two large 
groups undergoing most expansion during the period are the public re- 
lief departments and the non-sectarian private agencies affording 
general dependency aid. Public aid to veterans and Catholic agencies 
exhibit similar trends. Old age relief in these cities increased from less 
than a thousand dollars per month in early 1929 to a total of more than 
half a million dollars in March, 1930. 

Cities, while uniformly showing substantial increases, exhibit variable 
curves. Comparative March figures in Table I, which include wage 


TABLE I 
COMPARATIVE EMERGENCY EXPENDITURES FOR RELIEF IN FOURTEEN CITIES 








_ Relief expenditures Per cent increase Amount 
including made-work from per 1000 
wages, March, 1931 March, 1929 | population 





$1,587,000 +702 $1,015 
767,000 +175 980 
+547 773 
+232 649 
+967 609 
510 
' 464 
Cc 365 
Pittsburgh 328 
Los Angeles 25, 283 
Minneapolis 224 
St. Louis Y f 181 
, 86 

57 








New Orleans 











relief, illustrate the wide differences in the amount and density of the 
relief afforded in different cities. 

Since direct statistics of unemployment do not exist in this country 
an attempt to test out the relationship between unemployment and re- 
lief must rest upon comparisons between statistics of employment and 
of relief.! Of the various possible measures of relief activity the amount 


1 Some agencies attempt to isolate from their total case load those in which unemployment is a major 
factor. Such data from seven agencies in Greater New York have been compiled for example by the 
Research Bureau of the Welfare Council of New York City. 
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of money spent for relief is most readily available and most consistently 
comparable from year to year and from agency toagency. Fluctuations 
in expenditures in the aggregate and per case will vary of course with 
the ability and generosity of the community and with the policy of the 
agency. More satisfactory for this purpose than expenditures are the 
fluctuations in the number of active cases for which an agency assumes 
primary responsibility during a given month, although these figures also 
are influenced by the relative intensity of relief policies of individual 
agencies. 

For a selected group of cities materials are available for testing the 
degree of relationship between fluctuations tn the work of family wel- 
fare agencies and in the level of unemployment. In investigations for 
the National Bureau of Economic Research, Meredith B. Givens has 
made comparisons for Akron, Boston, Buffalo, Chicago, Cincinnati, 
Cleveland, Detroit, Erie, Milwaukee, New York City, Philadelphia, 
Pittsburgh, Rochester, Toledo, Scranton, and Worcester. These cities 
were selected because the work of the agencies furnishing data was re- 
garded as typical of the relief situation in each city and because fairly 
adequate employment statistics were available. A population of more 
than nineteen millions is embraced in this group of cities. 

For the years prior to 1926 the Russell Sage Foundation figures are 
supplemented by data obtained directly from the agencies in the cities 
selected. Except for Ohio the employment statistics represent per- 
sons on the payrolls of manufacturing establishments only. Compari- 
sons rest therefore upon the assumption that employment at large 
fluctuates in harmony with variations in manufacturing employment. 
Relief data for each city are drawn from the reports of a single repre- 
sentative agency except in the case of the combined reports of three 
agencies in New York. For each city there were compiled monthly 
statistics representing variations in employment in the total number of 
active relief cases and in the total expenditures for relief by the relief 
agencies covered. Using 1927 as the base year, index numbers were 
computed for each series for each individual city. Charts were con- 
structed to show the comparisons for each individual city and for groups 
of cities. Since the purpose is to discover the degree of relationship in 
the detailed movements of the several series, the fluctuations in em- 
ployment were charted on an expanded scale to reveal the relatively 
slighter movements in employment. In the composite chart the em- 
ployment curve is drawn from simple unweighted arithmetic averages 
of the monthly index numbers of employment for each city. The in- 
dexes for active relief cases and for relief expenditures are the medians 
taken from an array of indexes for the individual cities. 
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The marked inverse relation between the statistics of employment 
and the statistics of relief is shown strikingly in Chart III for Detroit, 
the single city for which the best data have been obtained. The relief 
data represent the activity of the centralized Department of Public 
Welfare while the employment figures cover approximately two-thirds 
of the total manufacturing employment in that city. The employment 
and relief curves vary inversely in every major movement although 
relief has risen seasonally several times while the cycle of employment 
was also rising. In 1925 boom employment in Detroit attracted many 


CHART III 
EMPLOYMENT AND CHARITABLE RELIEF IN DETROIT, 1920-1930 
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workers from elsewhere so that high employment was accompanied by 
an anomalous local labor surplus. 

Chart IV represents the combined relief and employment data for 
sixteen cities for the five years from 1926 to 1930 inclusive. Possibly 
the inverse relation for these cities would appear with greater clarity if 
the raw statistics themselves were more perfect. Seasonal declines in 
relief activity are paralleled usually by similar declines in employment 
although of course the relief curves lag definitely behind the employ- 
ment curves since only a small fraction of the unemployed seek im- 
mediate relief in any community. Characteristic for each city is the 
tremendous rise in relief during the depression at the end of 1930. 
This closely parallels the situation in 1921 for three cities for which 
early data have been obtained. 
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It is clear that relief statistics afford no substitute whatever for 
statistics of unemployment or of employment. When the lag relative 
to employment is allowed for, however, relief statistics are of consider- 
able value in inferring the course of employment where more direct 
statistics are lacking. 

What happens to the family as a social and economic unit during 
depression? The inroads upon the integrity of the family character- 
istic of the social changes of the past generation are matters of common 
discussion and speculation. Recent studies in Philadelphia and in 
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New Haven indicate that the disintegration of the family may be in 
part a prosperity phenomenon. 

The United States Census Bureau computed the number of unem- 
ployed in Philadelphia on January 15 at approximately 246,000 persons. 
The various unemployment relief projects which have been carried on 
this winter in that city will account for less than 60,000 families after 
allowances for irregular subsidies and duplications are made. Assum- 
ing two wage earners each, these relief families might reasonably be 

.expected to cover approximately 120,000 persons, a total equivalent to 
approximately half of the total number of unemployed in the city. 

Certainly a period of complete unemployment lasting from six to 
nine months would bring the majority of these working class families 
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to the verge of destitution. How does it happen that even in the 
second winter of unemployment no less than half the total number of 
unemployed did not reach the point where it was necessary to come for 
assistance even when the relief intake was absolutely open and espe- 
cially when such self-respecting methods as emergency work and non- 
interest-bearing loans were available? It is obvious that half of the 
unemployed got along somehow even though their incomes were cut 
off or sadly depleted. 

Data on the status of the families of the unemployed may be gleaned 
from materials compiled by the Institute of Human Relations in a 
study by Ewan Clague of the after-effects of permanent layoffs by 
two rubber factories last year. In 1929 the United States Rubber 
Company inaugurated an extensive reorganization of its production 
methods involving the abandonment of various plants throughout the 
country. In April the Company closed its New Haven plant, the 
oldest rubber footwear manufacturing plant in the country, and in 
September it also closed a thoroughly modernized rubber tire plant in 
Hartford. Approximately 800 workers were laid off in the first shut- 
down and about 1200 in the second, but the elimination of office 
workers, foremen and minor officials left about 725 unemployed com- 
mon workmen in New Haven and 1100 in Hartford eligible for survey 
by the Institute. The closings were accompanied by complete 
modernization and increased productivity in the surviving plants and 
it was, therefore, impossible to transfer the New Haven and Hartford 
workers. Nor was there opportunity for jobs elsewhere in the rubber 
industry. 

The Institute project involved the reconstruction of the industrial 
history of those laid off in the final shutdown and the interviewing of 
these workers about one year after the layoff to find out how they had 
met the emergency. No less than 672 workers out of a total of 729 in 
New Haven were located and interviewed. In Hartford the mobility 
of the displaced workers was higher and only 534 individuals were 
located for the survey, a coverage of about forty-six per cent. 

The 672 scheduled workers in the New Haven plant represented 606 
households or family groups. In arriving at the latter figure mere 
relationship was not considered unless it was accompanied by actual 
family amalgamation, so this duplicate ten per cent of the workers by 
no means represents the full volume of family relationships that existed 
there. The final tabulations for Hartford included 406 individuals 
representing 400 families. These figures furnish striking evidence of 
the slight amount of family duplication existing in the Hartford plant. 


1See forthcoming bulletin, Institute of Human Relations, Yale University. 
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Explained in part by nationality factors this was mostly due to the 
higher social status and greater prosperity of the Hartford families. 
It is important to note that in the New Haven group, excluding single 
individuals, the average family contained 5.0 persons supported by 2.5 
wage earners, while the typical Hartford family of 4.6 persons was 
supported by 1.7 wage earners. 

The family then is the first barrier against the disaster of unemploy- 
ment. There are some wage earners left, even though one loses his 
job. In the families studied there was considerable pooling of earnings 
even under favorable economic conditions. Unemployed children 
return home to visit father and mother until times get a little better. 
Rich aunts and uncles from Maine to California get numerous requests 
for financial aid—and respond in a surprising number of cases. Whole 
families combine in a sort of super-family so that one rent payment 
will do instead of two. Relatives of all degrees gather round an income 
like flies around honey—anyone who has a job and an income will find 
himself swamped either with appeals for help or with non-paying guests. 

It is important to note that 91 of the 606 families in New Haven 
and 60 of the 400 in Hartford were complex families, including various 
relatives in addition to husband, wife, and children. Sometimes these 
extraneous persons were strictly dependent, as in the case of grand- 
parents, but in a considerable number of cases these outsiders were not 
wholly dependent. Sometimes they were regular wage earners whose 
income furnished a good deal of the cement holding the household 
together. Very often they were not able to earn wages but did have a 
little property or income which supplemented family earnings; thus, 
the grandparents might own the house or the old uncle might be getting 
a government pension. 

During the period of unemployment there is a tendency for family 
amalgamations to take place where they have never existed before. 
They are first established on a temporary basis but in most cases the 
arrangement is likely to become permanent. One interesting side- 
light on this situation has come to light in Philadelphia this winter. 
With an absolutely open intake, the charity organizations have found 
themselves with an unduly large proportion of unemployable, de- 
pendent, older persons on their hands. The families have taken 
advantage of the opportunity to unload these dependents on the com- 
munity and the problem now is how to turn back these responsibilities 
upon the family again. 

Another important method of meeting unemployment is found in the 
reduction of the standard of living, especially in the saving of rent. If 
families do not actually amalgamate they move to cheaper lodgings, 
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often leaving unpaid rent bills along the way. Next comes the liqui- 
dation of assets or the obtaining of credit on a large scale. There was 
comparatively little forced liquidation but a considerable amount of 
credit extension. About eleven per cent of the New Haven families 
and seventeen per cent of the Hartford ones reported large credit 
obligations, commonly in the form of unpaid grocery and rent bills 
supplemented occasionally by actual borrowing from small loan com- 
panies. When all such resources are exhausted, the family comes 
for help. 

These studies show clearly that family responsibility is still an im- 
portant tie and does serve to help carry the burden of unemployment— 
especially that part of it which never comes to the attention of the 
public. It is interesting to speculate upon the effect of large scale 
public relief upon these family ties. There is some evidence for think- 
ing that the larger the volume of public relief the less binding the ties 
of family responsibility will be. On the other hand the establishment 
of some form of unemployment insurance or of old age pensions might 
have exactly the opposite effect. Even the slight income accruing 
from insurance or pensions might bind the recipient to the household 
and lead to still more amalgamation within the family. 

How far is the capacity of the individual or the family to bear the 
strain of unemployment explained by the availability of previously 
accumulated savings? A complete analysis would require a study of 
savings in mutual and stock savings banks, savings departments of 
commercial banks, building and loan associations, investments in stocks 
and bonds, and in insurance policies of various kinds, and in other 
similar channels. In view of the incompleteness of the available data 
no such analysis is now possible. Analysis of the deposits of mutual 
savings banks which have confined their operations principally to the 
accounts of small individual depositors may throw some light on the 
problem however. 

The Industrial Research Department of the University of Pennsyl- 
vania is sponsoring an analysis by William J. Carson of the amount of 
deposits and the number of depositors from 1900 to 1930 in the five 
mutual savings societies in the city reporting over 625,000 depositors 
and $437,000,000 of deposits at the end of 1930. A continual increase 
in savings is shown for the period as a whole although the rate of in- 
crease varies considerably from year to year. This, however, does not 
reveal a true picture of the changes in savings for total yearly deposits 
include the net increases or decreases in cash receipts plus interest 
earned each year. The actual change in the volume of deposits re- 
ceived is revealed only when the yearly interest is removed from the 
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figures of total deposits. Chart V shows the annual changes in the 
amount of deposits from 1900 to 1919 for the largest mutual savings 
bank in the city and for four other banks from 1919 to 1930. 
Examination of Chart V shows that with addition of interest 
eliminated, deposits for the years 1908, 1914, 1915, 1917, 1921, 1922, and 
1929 actually decreased as compared with adjacent preceding years. 
The decrease in 1917 was due to withdrawals for the purchase of 
Liberty bonds, and in 1929 to the intense speculation in securities 
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which was prevalent. The other years were years of depression. The 
chart shows further that the rate of increase in the amount of deposits 
was sharply reduced in 1903, 1907, 1911, 1924 and 1928. When ex- 
pressed as percentages of total deposits at the beginning of the year 
these declines are small, yet they indicate that depression materially 
retards the accumulation of savings by individuals in an industrial 
community such as Philadelphia.’ 

Chart VI shows that changes in the number of mutual savings bank 
depositors in Philadelphia follow roughly the same course as changes 
in the amount of deposits. In 1908, 1914, 1917, 1921, 1922, and 1923 
the number of depositors fell below the year preceding. In 1903, 1904, 

1 That this effect is general is indicated by M. R. Neifield in an article in The Annalist, April 3, 1931. 
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1907, 1911, and 1928 the increase in the number of depositors was less 
than in the preceding year. 

In previous years of recession and depression there has been a 
marked tendency for the volume of savings to decline and for many 
depositors to withdraw their funds and close out their accounts. In 
the present depression, however, changes in the amount of deposits and 
in the number of depositors in mutual savings banks in Philadelphia 
and probably elsewhere have failed to follow this course. While heavy 
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withdrawals to finance speculative operations in securities were a factor 
in causing the savings reductions of 1929, the volume of deposits and 
the number of depositors of these banks have increased during 1930 
and 1931 at a faster rate than at any time during the past thirty years. 
The explanation may be sought in the general feeling of uncertainty 
occasioned by important bank failures in Philadelphia last winter, in 
the continued recession in the prices of securities and in the difficulties 
experienced by local building and loan associations which caused many 
of their depositors to resort to mutual savings societies. The recent 
rapid increase in mutual savings deposits, therefore, reflects the trans- 
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ference of funds to these institutions from other channels rather than 
a substantial increase in savings. 

In 1921 and 1922 an important factor in the aggregate decline of 
savings was the drop in cash receipts and new depositors. From De- 
cember, 1920, to December, 1921, receipts declined about twenty per 
cent. Discounting seasonal variations in the first ten months of 1922 
receipts increased somewhat, but the volume continued small until late 
in the autumn of that year. Withdrawals in 1921 and in 1922 were 
nearly as large as in 1920 and as a result the aggregate savings fund of 
these banks was greatly reduced in 1921 and 1922. In 1924 a similar 
situation developed but the decline in receipts was not large enough to 
bring the total volume of deposits below the level of the preceding year. 
In 1929 the reduction in the aggregate volume of savings was due to 
exceptionally heavy withdrawals particularly in October and November 
while receipts continued in approximately the same volume as the 
year before. 

Although receipts have been exceptionally heavy and savings in the 
mutual savings banks have grown to a larger figure than ever before 
during 1930 and 1931, withdrawals have been heavier since the middle 
of 1930 than at any previous time except in 1929. The heavy receipts 
reflect the transference of funds from other sources and the large with- 
drawals indicate that many small depositors are financing current 
requirements from savings. On this point, however, the pertinent 
data are very incomplete. Much more information is needed before 
the extent to which savings are withdrawn by different classes of 
depositors to meet emergency requirements can be determined. A 
classification of depositors by size of accounts and according to social 
and occupational status would be exceedingly helpful toward this end. 

Economic insecurity is logically credited with partial responsibility for 
many of the social ills of the community. For example it is commonly 
assumed that the hardships of depression and unemployment give rise 
to an increase in the prevalence of criminal offenses. How far such 
assumptions hold true has seldom been subjected to statistical 
investigation. 

A recent study by Emma Winslow for the Wickersham Commission 
has inquired into the relationship between the statistics of certain 
criminal offenses and the statistics of employment. It was necessary 
first to determine what type of economic data should be chosen with 
which to compare the crime trend. In an industrial community it 
seems clear that employment figures are most likely to reflect the gen- 
eral economic condition of the employed population. In view of the 
fact that a crime in a given community at one time may not be a crime 
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in another community at another time a second problem arises involvy- 
ing the statistical definition of the crimes to be studied in relation to 
employment. 

Supplementing earlier European studies of this problem, investiga- 
tions by Ogburn and Thomas made use of a specially constructed com- 
posite index of economic conditions in a detailed statistical examination 
of the relationship between crime and economic changes in the United 
States. In Thomas’ later English study coefficients of correlation were 
calculated and differences in the degree of economic influence upon 
various types of criminal offenses were determined. These studies 
brought out a definite increase in the number of vagrancy cases and 
crimes against property during periods of depression, while during 
prosperity these crimes are fewer in number. On the other hand, the 
prevalence of drunkenness and its attendant law-breaking reflects 
relative economic well being during good times while these crimes are 
few in number during depression. 

Experimental studies of these relationships were made in Massa- 
chusetts for the Wickersham Commission. This state was chosen 
because of its industrial importance, because of the continuous avail- 
ability of employment data since 1889 and because detailed criminal 
statistics have been compiled for a still longer period. Crimes were 
classified according to twelve categories since earlier studies had indi- 
cated that various types of offenses differ markedly in their response to 
general economic conditions and because the total number of crimes in 
Massachusetts has been heavily weighted with traffic and liquor law 
offenses during the period under investigation. 

The total number of Massachusetts convictions does not clearly 
reflect the nature of crimes actually committed. It was necessary, 
therefore, to make use of two separate indexes of crime to measure the 
same trends. The first index embodies all the prosecutions initiated 
in the lower courts, omitting in view of duplication of records the serious 
crimes where prosecutions were started in the upper courts. The 
second index was based upon the total number of admissions to insti- 
tutions on sentence plus the total probations and excluding convictions 
for which only a fine was imposed. While there are important omis- 
sions in the data available for each index, the data excluded in the first 
index are embodied in the second, and vice versa. Though a gradual 
secular trend is evident in the crime statistics for the period as a whole 
it was found in general that the crime rates throughout the period 
varied greatly and that the number in each sub-group was frequently 
very small. Therefore a seven-year moving average was employed as 
the base from which to measure deviations and percentage changes, 
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rather than actual numerical changes as the basis of comparison with 
employment statistics. To secure comparability in the series this 
same device was used to measure the changes in employment also. 

A direct chronological comparison of employment and crime series 
was found to conceal many of the more important reasons for lack of 
correlation in specific years and was therefore abandoned. Instead 
the individual years were arranged in three groups—those of relatively 
high, of medium and of low employment as determined by the devia- 
tions of the employment index above and below the line of the moving 
average. 

In general accord with the results of earlier studies these compari- 
sons show a more or less consistent increase in the amount of vagrancy 
and in the number of crimes against property during years of low 
employment, and to a lesser extent a similar increase in certain other 
crimes. During years of average employment there appears to be a 
medium amount of crime but during years of higher employment a 
corresponding decrease in the amount of crime is not evident. This 
latter conclusion, and the lack of correlation between prosperity and 
crimes arising from drunkenness, represent divergences from the 
conclusions of the earlier studies. 

Upon the basis of this study it seems evident that other causes than 
the business cycle certainly must be sought in explanation of crime in 
general. But the relative importance of offenses against property in 
the total crime situation is such as to imply that industrial stabilization 
should prove to be a very significant element in any program of crime 
prevention. That an appreciable reduction in the volume of crime 
may be expected to accompany the greater assurance of economic 
security seems to be an inescapable conclusion. 

Upon the basis of studies such as those summarized above it seems 
clear that the character of the recurring strains which unemployment 
imposes upon individual, family and social organization will be deline- 
ated with greater definiteness in the future than in the past. Statistics 
will reveal more clearly the magnitude, distribution and lifting power 
of voluntary relief in relation to the total burden of unemployment. 
The extent to which the individual is equipped to sustain the shock of 
complete or partial loss of earning power, even when bulwarked by the 
family, is a matter for scientific determination rather than guesswork 
and opinion. Better current data on individual savings illuminated by 
the findings of occasional special investigations will throw further light 
upon the necessity of providing protection against that amount of 
persistent unemployment which is certain to evade programs of preven- 
tion. Meanwhile exploratory studies of the physical inroads of unem- 
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ployment have been made in the past in terms of infant mortality or 
other available criteria in current use in the public health field. Fur- 
ther work and better data are needed along these lines. Further studies 
of crime trends in relation to economic changes will accompany the 
availability of more adequate crime statistics. To evaluate the effect 
of current economic instabilities upon social habits and social institu- 
tions is an intriguing task for psychologists, sociologists and political 
scientists as well asfor economists. Although some effort is being made 
to study aptitudes and attitudes among both employed and unem- 
ployed, it is unquestionably true that the psychological aspects of de- 
pression are receiving less attention than they deserve. Some recent 
attention has been given to the need for planning in this field. As 
groundwork for all studies in this field and to facilitate social adjust- 
ment, adaptation and control it is evident that a more adequate flow of 
currently available data is required, and hence attention must be re- 
called continually to the critical importance of increasing the coverage 
and precision of the basic statistics of employment which furnish the 
indispensable instruments for determining precisely when and at what 
points the employment-sustaining power of American industry may be 
breaking down. 

Further consideration will suggest to the reader many other social 
aspects of unemployment calling for investigation which have not been 
touched by the researches summarized here. Space does not permit 
analysis of numerous questions and research leads which have developed 
from these experimental studies and from recent discussion. But it is 
submitted that these and other current inquiries justify further at- 
tempts at the exploitation of available data and the accumulation of 
new materials which may throw further light upon the social signifi- 
cance of unemployment in its impact upon contemporary life. 


1 See Rex B. Hersey, “Is Industrial Psychology Making the Most of the Depression?’’ Personnel 
Journal, October, 1931. This article is based upon the deliberations of an informal conference in 
March, 1931, under the joint auspices of the Social Science Research Council and the Personnel Research 
Federation. The conference was devoted to a critical discussion of the psychological aspects of current 
plans and proposals for research. A limited number of mimeographed reports of the conference 
minutes is available for loan through the offices of the sponsoring organizations. 
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A TRIGONOMETRICAL METHOD FOR COMPUTING THE 
SCALES OF STATISTICAL CHARTS TO IMPROVE 
VISUALIZATION 


By R. von Hunn 


In planning statistical charts we find ourselves confronted with one 
particular problem, namely: What are the most suitable proportions 
between the unit scale (y-axis), sometimes called “counting scale,’’ and 
the time scale (z-axis)? Usually the selection of the two scales is left 
to the draftsman who chooses the relation rather arbitrarily, relying 
upon an innate sense for an acceptable scale ratio. However, there is 
nothing methodical about this approach and frequently the finished 
product is disappointing. 

Let us consider for a moment what the guiding facts are when think- 
ing in terms of the scale relationship of the z and y coérdinates. In 
column 2 of Table I we find various hypothetical units to be plotted on 
the y-scale and column 1 shows the various months belonging to each 
yunit. The maximum unit in column 1 equals 1,000 units and deter- 
mines the upper range of the diagram. If we are planning to make 
each 100 units equal one inch, the y-scale will be ten inches long. How- 
ever, the length of the z-scale, representing time, remains undeter- 
mined. If we intend to “force” the fluctuations it is only necessary to 
make the corresponding z-scale smaller and smaller, thereby producing 
the well known ‘‘ragged”’ effect in statistical curves (sometimes used 
with every intention to ‘‘bring out the story”). On the other hand, if 
lesser fluctuations are wanted, the z-scale must be increased and by 
doing so we produce the effect of pouring oil on the waves of our statis- 
tical sea. Consequently it is evident that we are not in a position to 
control to any desired degree the visual impression of plotted statistical 
data by the arbitrary selection of the ratio of the y-scale to the z-scale. 
The random selection of the scale ratio of the two codrdinates is there- 
fore not methodical. 

When inspecting a statistical chart representing curves we find that 
the visual impression which it conveys is principally based on the 
various angles which the trend line forms while it ‘‘moves”’ from left to 
right, and we know that the size of the angles varies with the change of 
scale of the z-axis if the magnitude of the y-axisis kept constant. Now 
by proper proportioning of the z-scale and the y-scale we are in a posi- 
tion to control the various trend angles provided we find a method for 
computing the best ratio between the z- and y-scale. The significance 
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of the angles forming a trend line is shown in Figure 1. If we compare 
the angle a shown in A with angle shown in B we note that the former 
is considerably smaller, but in both A and B the y-scale has remained 
the same. From the standpoint of visualization let us assume the 
most effective average angle a, which is formed between the y-axis and 
the intersecting curve line, to equal 45° throughout the chart.! How- 
ever, this condition represents the idea] case in which all fluctuations 
within a given grid system ascend or descend for various magnitudes of 
y at an angle of 45°, which of course is impossible. Consequently there 
remains the approach to determine the particular relationship between 
the z- and y-scale which will produce, on the average, angles throughout 
the chart having the least deviation from an assumed average angle 
condition. In other words, what is wanted is a method by which we 
are in a position to compute a dimension for the z- or time scale which, 
in turn, will yield the closest approach to the assumed best angle of 
visualization for all angles contained in a given trend. The following 
consideration will lead to the desired result. 

As stated before, Table I shows a series of data to be plotted to ap- 
proach the 45° angle condition. Now assuming 100 units of the 
y-scale to represent one inch, the y-scale will become 10 inches long 
(the maximum of the series was 1,000). In Figure 1 we note that angle 
a is dependent upon the scale distance x between January and Febru- 
ary, the scale unit of y and the actual increase (or decrease) from month 
to month, respectively. In the case shown in Figure 1-A the increase 
equals 400 =4 inches, according to the assumed scale, and to produce 
the desired 45° inclination it is only necessary to make the distance z in 


Figure 1-A to equal 400 or 4 inches, or 1 tangent 45° = . Inasmuch 


as the net increases and decreases shown in column 3 of Table I vary 
from month to month, the computed z =4 inches would not be the clos- 
est approach for the desired 45° condition for the diagram as a whole. 


1 A standard of the most significant ‘‘ average angle” for visualization of statistical angular trend lines 
has, to the knowledge of the writer, not been determined up to the present but would seem to be an 
interesting experiment for the psychological laboratory. An approach to this experiment might consist 
in having various test charts prepared which are based on the same numerical data but which have been 
designed for different average angles, i.e., 30°; 45°; 60° (the y-axis being the same in all cases). The test 
charts would be shown to individuals who, in turn, would be asked to count during a given time interval 
the number of peaks of the trend. The correct timing of the intervals during which the test charts are 
exposed to the eye of the observer could be accomplished by mounting a large Compur shutter in a 
screen behind which the test charts are displayed. These shutters are very accurately timed and have 
speeds ranging from 1, 1/2, 1/5, 1/10 of a second upwards, also Time and Bulb; the latter index could be 
easily modified by clockwork to extend the timing to 2, 3,4 and more seconds. The shutter should be 
calibrated before and after the test. From experience we know that the closer these peaks are located 
with respect to each other, the more difficult it is to ascertain their correct number during a given time 
interval. The chart producing the greatest frequency of correct counts would probably be the one 
which is based upon the most favorable average angle for visualization. The writer believes that this 
angle probably is located somewhere between 30° and 45° 
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We therefore must add all the net increases and decreases regardless of 
their respective sign and divide the obtained total 7 =5,400 by the 
number of increases and decreases; in our example n—1 equals 12 and 
we obtain as average 450. Remembering that the y-scale unit was 
assumed to equal one inch per 100 units, the distance z representing 
the monthly interval, to obtain a 45° angle condition, should equal 


$00 4.5 inches (tangent a= = 1=45°). The length of the z-scale 


100 450 
then becomes 4.5 X 12=12=54 inches, and the ratio of the total 
lengths of the scales is therefore y:x=1:5.4. (The basic unit 1 inch 
= 100.) 

If the chart is plotted as shown in Figure 2-A, we note that the devia- 
tions of the actual trend angles from the assumed 45° condition are but 
Inasmuch as the average tangent function of a number of given 
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angles does not correspond with an average angle based on the average 
of these tangent functions,! the method represents only an approxima- 
tion; it is close enough, however, for all practical purposes. In Table I 
a check has been made to show how much the average angle deviates 
from the assumed 45° angle and 30° angle condition. In each case the 












1Forexample: a =30°; a1 = 45°; a =60°; Average 45° 
tg 30° =.57735; tg 45° =1.00000; tg 60° = 1.73205 
average tangent = 1.10313; a = 47° 48’ (approx.) 
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tangent functions have been calculated for individual angles; in the 
case of the 45° angle the average was 450 or 4.5 inches and for the 30° 
angle the corrected average was computed to be 259.8, or 2.598 inches. 
The corresponding angles were then computed for each increase or 
decrease and from these the ‘‘average actual angle” computed. Inthe 
case of the assumed 45° angle we find the average actual angle to be 
about 47° and for the 30° angle about 33°. If more than one curve is 
shown in the diagram the method can be extended in the same manner 
to the increases and decreases of the second series. 

In some cases the computed increases and decreases may show one or 
two extremes which would affect the arithmetic average and, therefore, 
the magnitude of the assumed average angle a to an undesirable degree. 
Under these circumstances the geometric mean of the increases and 
decreases is preferable and when z is computed on this basis the data 
having extreme increases or decreases will deviate considerably from 
the assumed angle, but the balance of the fluctuations will conform 
closely to the 45° standard. From actual tests we may find it desirable 
to make @ smaller than 45°, for example 30°. In case the above series 
is to be computed for an average angle of 30° it is only necessary to 
keep in mind the relationship illustrated in Figure 3: 


x=tg a times 4.5 inches 
x=tg 30° times 4.5 inches 
x= .5774 times 4.5 inches 
x= 2.598 inches 


The above result means that if the monthly interval which equals z in 
the first chart is changed from 4.5 inches to 2.59 inches the actual trend 
angles, retaining the same vertical scale, will approach the 30° condi- 
tion and the total length of the diagram then becomes 2.59 X 12 =31.17 
inches with a corresponding y-scale which equals 10 inches, or the 
total scale ratio y:x=1:3.1. Figures 2-A and B show the two com- 
puted diagrams. 

From the above we conclude that the scale length of a diagram can 
be computed from the following formula: 


=-—‘tWga 
s§ 


—_ T ae / 
— (n—1)s cine 


Where: 
n=the number of time intervals 
n—1=the number of increases and decreases 
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7T =the sum of all increases and decreases, disregarding signs 

s=the number of scale units per inch 

a=the average angle of visualization in degrees 

L=the total length of the z-scale in inches 

x=the length of a single time interval for a given angle of visualiza- 

tion, in inches 

Substituting in the above formulae 7 = 5,400; tg=1 (45°); (n—1) =12; 
s=100 units per one inch, we obtain L=54 inches and x=4.5 inches; 
in the case of a=30° tangent 30° = .5774 we obtain L =31.17 inches and 


z=2.598 inches. 
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TABULATION OF FAMILY DATA FROM THE 1930 CENSUS! 


By Lzon E. TruespE.u 


The tabulation of the family data contained on the 1930 Population 
Schedules is to be made on a much more pretentious scale than has ever 
before been undertaken. The 1920 Census Reports, for example, 
showed merely the number and average size of families for the states 
and large cities, and the number of families alone for the counties and 
smaller cities, though in the 1900 Reports families were classified by 
size, and to some extent by type. 

As a basis for the 1930 tabulation, a special card is being punched for 
each family, showing the following items: 

. Tenure of home (owned or rented) 

. Value (of owned homes) or monthly rental (of rented homes) for nonfarm 
families only 

. Number of related members in the family 

. Number of lodgers (not included in 3) 

. Number of children under 21 years old (included in 3) 

. Number of children under 10 years old (included in 5) 

. Number of gainful workers (included in 3) 

. Color and nativity of head of family 

. Marital condition of head of family 

. Age of head of family 

. Occupation of head of family 

. Age of home-maker 

. Home-maker’s age at marriage 

. Occupational status of home-maker 

. Whether or not family has a radio 

The card also carries information on which will be based a tabulation 
showing the number of dwellings, classified as 1-family, 2-family, and 
3-or-more-family dwellings, with the number of families living in each 
of these three types. 

The card as outlined above is punched only for what might be termed 
normal or private families, omitting certain aggregates of people, such 
as institutions, hotels, boarding houses, and construction camps, which 
have been included in the count of census families at prior censuses. 
For these quasi-families, however, a special card is punched, from which 
will be obtained statistics showing their number, with a brief classifica- 
tion, and the number of persons counted in them. 

The general plan of the tabulation will be to count the families in 
various classifications, based on one or more of the items listed above. 
The count by size of family, for example, will show all families, or the 

1 Substituted for the usual Progress of the Census report by Dr. J. A. Hill. 
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families in a specific color or tenure group, in a frequency distribution 
based on the number of persons in the family—the number of 1-person 
families, of 2-person families, etc., up to 12-or-more persons. It is 
proposed also to make considerable use of the median, a figure which 
so far has been employed in census statistics only to a very limited 
extent. 

For the first count, which is the tabulation giving the figures for 
small areas, that is, for counties and incorporated places of 2,500 or 
more, the cards will be sorted by tenure of home and by color and 
nativity of the head of the family, and tabulated (a) by value or 
monthly rental, (b) by size (number of persons in family), (c) by num- 
ber of children under 10 years old, and (d) as having or not having a 
radio. This tabulation will also show for each area (but not for fam- 
ilies of the different tenure or nativity groups) the number of dwellings 
of the three types listed above. The size of family and the classifica- 
tion according to number of children will be shown separately for farm 
and nonfarm families for the rural parts of the counties. 

The accompanying outlines of tables show the general type of statis- 
tics to be presented in these reports. 


FamIigs By Sizz: 1930 
Number of persons in family Number of families Per cent distribution 


12 or more persons 


Average size 


The classification of families by size is based, it should be noted, on 
the number of related persons in the family, excluding boarders or 
lodgers and resident servants. The average size of family presented in 
the table differs, therefore, not only from the “Persons to a family” 
published in the Census Reports for 1920 and 1910, but even from a 
more consistent figure (possibly to be termed “Persons to a house- 
hold’’) which could be obtained by dividing the population of an area 
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minus the population in the quasi-family aggregates referred to above, 
by the number of (natural) families. 
Famities CLassiFIED BY CoLoR AND Nativity oF Heap: 1930 
Color and nativity Number of families Per cent distribution 


Native white............... 
Foreign-born white 

Cs Ce Sebi atica 
Ns ne oe eas Can eee aa 


Foreign-born white by country of birth: 


Born in— 
ee 
Rn loa el eee Pca eee te 


PR hcciepetetecdsteacebnceeds 
Great Britain and Northern Ireland. ... 


Ownep Homes BY VALUE, AND RENTED Homes sy Montsty Rentav: 1930 
Tenure Number of homes Per cent distribution 
NL ice chow a eunaek Suan eaieeGee 


Owned homes, by value: 


Under $1,000 
ER, os 4 6c bcueqoensensus 
I a ale ten etneaee 
cis tenn iaeeeneees 
St Pn vasvave seaeateasees 
5,000 to 7,499 

7,500 to 9,999 
ee 
15,000 to 19,999 

20,000 and over 


Rented homes, by monthly rental: 


Under $10 
$10 to $14.99 
15 to 19.99 
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IS 6 ie a wa anid Wma elae avn 
aac d clerics ws ate wees oA mh 
TE ie as accel pana kw eka 
I os a a ia'is deduce Wa wieae OR ee 


i es unk wate ad wale 
Rental unknown..................... 


In presenting the cross-classifications between tenure or color- 
nativity and such items as size of family or value of home, a condensed 
form will be used showing, for example, only 6 size groups or 5 value 
groups in place of the full list. Further, it is planned to make rather 
extensive use of the median size of family for detailed correlations 
where space would not permit the printing of even a condensed classifi- 
cation. 

The classification according to number of children under 10 years old 
may be illustrated by the following section taken from one of the table 
outlines: 


Families having— 
De 
ie it ak eins bea e deed oe we wees 
ee 
Ee 
4 or more children under 10 years...................... 


The Second Count of the family cards will be made for each city of 
25,000 or over and for the remainder of the state, separated into 3 
groups, as follows: 

a. All urban places of 2,500 to 25,000 


b. Rural areas—Farm families 
c. Rural areas—Nonfarm families 


For this count the sort of the cards by color, nativity, and tenure, will 
be retained as in the First Count, and the families will be tabulated (a) 
according to age of head (omitting those families having a woman 
head), (b) according to number of children under 21 years old, (c) ac- 
cording to number of gainful workers, (d) according to number of 
lodgers, and (e) according to employment status of home-maker. 

The classification of home-makers according to employment status 
will be presented in the following form: 


i eee ee cute tial dbeeaeeewens 
aos sg neke ekakenbeednenedes 
Employed at home, total........... 

Farmers and farm laborers (unpaid).................... 
Other occupations at home ..................-.0eeeeeee 











rn 


SS f£ ae. eo luv a Oe fee ee 


fs 
fa 

















Employed away from home, total.................. 
I or aa ial wlaeic ak eos Oe em era 
Office workers... bed 
soo oa ee Nr eek nip malita Kae wien 
Se ee eee uus ees he aebe 
aa ioe te aiae ah nara aires IW eA 
Other occupations away from home . , ee 

Employed, not specified as to whether at home ¢ or r not. piedes 


The Third Count of the family cards will cover only those families 
having a foreign-born white head, and will give for these families, 
classified according to country of birth of head, various items already 
tabulated for the total foreign-born white, including size of family, value 
or rental of home, number of gainful workers, number of lodgers, and 
number of children under 10 years. 

For the Fourth Count, in which the tabulation areas will be limited 
to cities having 100,000 inhabitants or more, and the remainder of the 
state subdivided into urban and rural, the cards will be sorted by occu- 
pation of the head of the family, and these occupations will be arranged 
in about 50 groups. These groups will be selected with the object of 
bringing together significant social-economic classes, so far as this kind 
of classification can be made on the basis of the occupation returns. 
It is expected to consolidate the 50 groups into a much smaller number, 
perhaps 5 or 6, for most of the presentations. After the cards are 
sorted into occupation groups, the following items are to be tabulated: 
(a) tenure and value (or rental) of home, (b) size of family, (c) number 
of children under 10 years old, (d) number of gainful workers, and (e) 
age of head of family. 

The Fifth Count will be limited to the cards representing what have 
been termed broken families, comprising, in specific terms, every fam- 
ily the head of which is a widowed or divorced person, or a married 
person not living with wife or husband, or a single person. In the 
tabulation these broken families, separated first by sex and marital 
condition of head, are to be classified (a) according to size, (b) accord- 
ing to number of children under 10 years old, (c) according to number of 
gainful workers, (d) according to number of lodgers, and (e) according 
to age of head. 

The basis of the Sixth Count is a classification according to type of 
family. The proposed types, based on the general make-up of the 
family and the number of children under 21 years old, are as follows: 


1. Husband and wife, no children 

2. Husband and wife with one child 

3. Husband and wife with two children 
4. Husband and wife with three children 
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. Husband and wife with four or more children 
. Man alone, no children 

. Man with one child 

. Man with two children 

. Man with three children 

10. Man with four or more children 
11. Woman alone, no children 

12. Woman with one child 

13. Woman with two children 

14. Woman with three children 

15. Woman with four or more children 


CoOntInn 


The tabulation will show also, in most cases, whether or not the 
family contains ‘‘relatives” in addition to the persons specified in the 
designations above. In the tabulation these various types of families 
will be classified (a) according to size in combination with number of 
gainful workers, (b) according to number of children under 10, (c) 
according to number of lodgers, and (d) according to age of head. 

The Seventh Count is a very complicated one, designed primarily 
to show the relation between the number of children under 10 years old 
enumerated in the family, and the age of the wife, her age at marriage, 
and the duration of the marriage. The tabulation will be made sep- 
arately for native white families, foreign-born white families, and 
Negro families, and will be limited to those families representing first 
marriages where the wife is between 18 and 49 years of age. As sup- 
plemental items there will be tabulated also the age of the husband and 
the employment status of the wife. This tabulation will be made only 
for very large areas, presumably groups of states, with possibly separate 
figures for the very largest cities. 

The Eighth Count is a special tabulation of the cards for families 
having gainfully employed home-makers. These cards will be sorted 
according to the various employment classifications indicated above, 
and in addition, according to the age of the home-maker in 5-year or 
10-year periods from 25 to 44. The items tabulated will include (a) 
size of family, (b) number of children under 10, (c) number of gainful 
workers, (d) number of lodgers, and (e) marital condition of head of 
family. 

Definite provision is being made now for the first three of the eight 
runs outlined above, and on the basis of this material a series of state 
bulletins will be issued. The data obtained from the other five runs it 
is planned to publish first in the form of a series of subject bulletins, 
which will later be embodied, perhaps with some additional summary 
and interpretative material, in the final report on families. 























Notes 


MODERN DEVELOPMENTS IN STATISTICAL THEORY 


A dinner meeting of the American Statistical Association was held on Thursday 
evening, April 30, 1931, at the Aldine Club, 200 Fifth Avenue, New York City. 
One hundred and fifty-four persons were in attendance. Dr. William F. Ogburn, 
President of the Association, acted as Chairman. 

One of the principal purposes of the meeting was to welcome to America Dr. 
Egon S. Pearson, Senior Lecturer in Applied Mathematics at the University of 
London. In introducing Dr. Pearson, Professor Ogburn called attention to the 
fact that American statistical thought is largely derived from that of England. 
However, the applications of statistical methods have been especially stressed 
by Americans. Specialization in statistics has developed further in America 
than it has abroad. In many instances, indeed, specialization has gone so far 
that different groups of statisticians scarcely feel that they have any common 
interest. The one point, however, which unites all groups interested in statisti- 
cal work is the mathematical theory of statistics. 

Dr. Pearson replied to President Ogburn’s remarks by stating that his own 
personal interest in the subject centered around the meeting point of theory and 
practice. He believed that the most important advances in theoretical statistics 
had arisen in connection with a direct demand for the solution of some practical 
problem, and it seemed to him that this close relation of theory to practice was 
the great common feature which distinguished the best statistical work in their 
two countries—the United States and England. 

The great advance in the development of statistical theory in England which 
commenced during the last decade of the nineteenth century was due, he be- 
lieved, to the coming together of three men, Francis Galton, Raphael Weldon, 
and Karl Pearson, each with his special contribution to the subject. That 
period was one of great enthusiasm which was due not so much to the discovery 
of a new technique, but to the results unfolded by the application of this technique 
in the field of heredity and evolution. This characteristic feature of the period 
could be traced in the lines along which theory developed; the biological material 
which was mainly the subject of study could be collected in relatively large 
samples, and statistical theory was consequently advanced almost entirely from 
the large sample viewpoint. In some cases, this resulted in various approxima- 
tive forms of analysis, recognized as such at the time, which were adequate for 
the purposes required, but were not readily adjustable to certain new types of 
problems which have since arisen. 

In the practical field, the call for the solution of these new problems was first 
realized by ‘‘Student,’’ working in a large commercial business, and later by 
R. A. Fisher at the Rothamsted Agricultural Station. The problems that they 
met were concerned often with small samples. 

While emphasizing the value of a study of small samples in making clear the 
underlying basis of statistical reasoning, Dr. Pearson deprecated the practice of 
drawing a distinction between large sample and small sample theory. In his 
opinion, continuity between the large and the small was an essential part of the 
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newer attitude of approach. The older methods were appropriate for dealing 
with two samples of one hundred; the newer included also the case of one hundred 
samples of two. This was an important point; in both cases, the data had the 
same weight of numbers—but in certain problems an adequate control and un- 
derstanding of the situation would only be obtained by breaking up the observa- 
tions into a large number of very small groups. 

Dr. Pearson then referred to two aspects of the modern development of statis- 
tical theory. The first related to the idea of Estimation associated with R. A. 
Fisher’s principle of Maximum Likelihood. The second was concerned with 
the development of statistical tests of significance, the assistance of which is re- 
quired in discriminating between real differences and relationships, and the 
chance causes of variation which are beyond control. In this connection, he 
indicated the logical process of reasoning which he had himself found most 
helpful in approaching the problem and illustrated its application by an example 
connected with the standardization of the manufacture of briquettes from 
cement-mortar. 

The last speaker of the evening was Dr. James W. Glover, President of the 
Teachers Insurance and Annuity Association. He spoke on “‘ Recent Develop- 
ments in the Theory and Application of Mathematical Statistics in the United 
States.” Dr. Glover pointed out that, since 1926, when he made his last report 
on the subject to the American Statistical Association, there has been a marked 
extension of the teaching of elementary and advanced courses in statistics. 
The colleges are now requiring of students in statistics more mathematical 
preparation than was formerly the case. The development of statistical tech- 
nique has been very rapid and it is probable that many of the courses still ap- 
pearing under the same names as formerly have changed radically in content. 
It is safe to say that, during this period, most of the professors giving these 
courses have learned more about statistics than have any of their students. The 
extent of the work now being done in this field is indicated by the fact that, 
recently, no less than twelve doctoral dissertations in mathematical statistics 
have appeared in departments of mathematics. The growing interest in the 
mathematics of statistics is well indicated by the fact that a considerable number 
of eminent foreign statisticians have given lectures in American universities 
during the past year or two. 

Textbooks in statistics have appeared in increasing numbers and their quality 
has been improving. The textbooks now extant may be broadly classified into 
three groups: (1) those dealing with statistical methodology in general; (2) 
those of mathematical statistics; (3) those treating of the application of mathe- 
matical technique to various fields. 

Twenty years ago, most of the mathematicians of the country knew little about 
statistics and cared less. To a great extent, the same might be said of the 
biologists, the physicists, and other natural scientists. It was the work of Karl 
Pearson more than that of any other one man, which aroused the interest of the 
biologists, physicists, chemists, and educators, in the subject of statistics. 
Mathematicians have been rather slow in appreciating the importance of this 
field, the main reason being, perhaps, that they have not been applying statistical 
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technique to practical problems, and hence have not found the subject stimulat- 
ing. At present, however, statistical method is coming to find practical use in 
almost every phase of science. Physicists are discovering that many of their 
problems are essentially statistical in nature. Astronomers are making the 
same discovery. Professor Glover called attention to the fact that certain types 
of methodology may have most unexpected applications—the discovery, for 
example, that the lives of telephone poles are governed by much the same statisti- 
cal rules as the lives of human beings and hence, that life tables may be applied 
to both. 

In the past, papers dealing with statistical technique have been scattered 
through a great variety of journals. This will probably continue to be the case, 
inasmuch as statistical method applies to problems in all the sciences. For- 
tunately, however, the Annals of Mathematical Statistics, recently launched by 
Professor Carver, now constitutes a medium for collecting and preserving articles 
dealing primarily with mathematical statistics rather than with applications. 


After some discussion from the floor, the meeting adjourned. 
Witrorp I. Kine, Secretary 






AWARDS OF THE SOCIAL SCIENCE RESEARCH COUNCIL 


The seventh annual awards of Research Fellowships were announced in 
February, 1931. Twenty-four new Fellows were appointed for 1931-32, and 
two extensions of 1930-31 fellowships were made. The total amount involved 
in these awards approximated $75,000. Since the inception of the fellowship 
program in 1925, a total of 139 persons have been awarded Research Fellowships, 
with stipends aggregating over $435,000. 

For the fourth successive year fellowships have been awarded by the Council 
to graduate students in the fields of agricultural economics and rural sociology. 
Twenty appointments for 1931-32, involving stipends which aggregate $28,500, 
were voted by the Committee in March. The newly appointed Fellows will 
spend the academic year 1931-32 in graduate study at universities. 

The second annual awards of fellowships to southern graduate students in 
the social sciences were made on March 30, 1931. From 225 applicants, dis- 
tributed throughout the South, 17 students were appointed Fellows for 1931-32, 
and 3 renewals of 1930-31 fellowships were granted. Of the 17 new Fellows, 14 
are men and 3 women. Four of the group are Negro students. The stipends 
aggregate approximately $16,000. 

During 1930-31 the Social Science Research Council awarded 33 Grants- 
in-Aid from 85 applications. The total amount involved in these grants is 
approximately $23,000. Since the inception of its grants-in-aid program in 
1927, the Council has allocated over $90,000 to 127 individual research projects 
ranging over the fields of economics, history, political science, sociology, social 
psychology, anthropology, law, statistics, and education. 

As a result of an appropriation recently made to the Council by the Julius 
Rosenwald Fund of Chicago, a special series of small grants-in-aid of research, 
to be awarded in a regional competition to members of the social science faculties 
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of southern colleges and universities, has been established. It is hoped that these 
grants, which are to be administered by the Council’s Southern Regional Com- 
mittee, will not only facilitate the completion of significant pieces of social re- 
search already under way by southern social scientists, but also stimulate the 
development by southern institutions of more favorable conditions and more 
liberal facilities for the carrying on of social science research. The Southern 
Grants-in-Aid for 1931-32, aggregating $4,000, were allocated to nine individuals. 


RESEARCH FELLOWSHIPS IN THE SOCIAL SCIENCES 


As in previous years, the major objective of these fellowships continues to be 
the development of more adequately trained research investigators rather than 
the immediate execution of specific pieces of research. The holders of fellow- 
ships ordinarily have a year (in exceptional instances a somewhat longer period) 
entirely free from teaching and other duties, in which to secure further field train- 
ing or clinical experience, to become acquainted with new points of view, schools 
of thought, or experimental work, and in many instances to apply the techniques 
and procedures of related disciplines to their own special fields of activity. As 
initially approved by the Fellowship Committee, the Fellows are allowed to 
carry out their programs of study wherever it seems most desirable—in this 
country or abroad. 

The basic stipend attached to these fellowships for a period of twelve months 
is $1,800 for a single, and $2,500 for a married, Fellow, with adjustments upward 
in case there are dependents. Supplementary allowances are granted to cover 
travel and incidental expenses as needed. 

The Research Fellowships are open to both men and women of American or 
Canadian nationality provided (1) they are not over 35 years of age, and (2) 
they are the holders of the Ph.D. degree or its equivalent in terms of other types 
of training and experience. In rare instances, the formal requirements stated 
above may be waived. 

The closing date for making application for 1932-33 is December 1, 1931, the 
awards to be announced not later than March 1, 1932. Further information 
and application blanks may be had by addressing the Fellowship Secretary, 
Social Science Research Council, 230 Park Avenue, New York City. 


FELLOWSHIPS IN AGRICULTURAL ECONOMICS AND RURAL SOCIOLOGY 


With these awards the total sum expended on agricultural fellowships since 
their establishment in 1928 reaches $120,000. As a result, in part at least, of 
the opportunities afforded by these fellowships, the increasing demand for ade- 
quately trained research workers in the fields of agricultural economics and rural 
sociology is being more fully met. 

These fellowships are open to all properly qualified graduate students or mem- 
bers of staffs of agricultural experiment stations who are interested in carrying 
on further graduate study. Additional information and application blanks can 
be had by addressing Dr. Edwin G. Nourse, Chairman of the Committee on 
Fellowships in Agricultural Economics and Rural Sociology, Institute of Eco- 
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nomics, 744 Jackson Place, Washington, D. C., or the Fellowship Secretary of 
the Council at its New York City offices. 


FELLOWSHIPS FOR SOUTHERN GRADUATE STUDENTS 


The objectives of these fellowships are twofold: (1) to make it possible for an 
increasing number of promising southern students to initiate and carry on grad- 
uate work in the field of the social sciences, and (2) to provide opportunities 
whereby some of the future leaders in business, law, and journalism in the South 
may broaden their understanding of social, economic, and political problems by 
pursuing graduate study for a year or more prior to entering upon their strictly 
professional training. In evaluating applicants, special emphasis is placed 
upon evidence of a genuine interest in, or work already done, on problems of 
particular significance to the South. 

The Southern Fellowships are of two types: (1) Junior fellowships, for first- 
year graduate students, with stipends ranging from $600, and (2) Senior fellow- 
ships, for more advanced graduate students, with stipends ranging from $750. 
Each fellow is expected to spend a year studying in a graduate school approved in 
advance by the Committee. The fellowships are open to men or women, white 
or Negro, who are graduates of accredited southern colleges and universities. 
Preferential consideration is given to candidates not over 30 years of age. 

Applications for 1932-33 may be entered up to January 1, 1932, with Mr. Will 
W. Alexander, Chairman of the Committee on Southern Fellowships, 703 Stand- 
ard Building, Atlanta, Georgia. The next awards will be announced about 
March 15, 1932. 

GRANTS-IN-AID 


The Grants-in-Aid are open to mature scholars without reference to age, whose 
ability to do productive research has been clearly demonstrated. The project 
for which aid is sought must be well under way and promise significant results. 
Ordinarily the maximum grant does not exceed $1,000. Wherever possible, 
institutions to which applicants are attached are expected to contribute finan- 
cially or with other special support. Grants may be used to defray such items 
as the investigator’s living expenses while in the field, the costs of travel, clerical 
or statistical assistance, photostating, printing and stationery; but ordinarily 
not for the purchase of books or manuscript materials. A small portion of the 
Committee’s budget for grants may be allocated to aid in the publication of 
significant manuscripts not of commercial value. 

Further information and application forms may be had by addressing the 
Secretary of the Committee on Grants-in-Aid at the Council’s New York City 
office, 230 Park Avenue. 

SOUTHERN GRANTS-IN-AID 


Without regard to age or graduate degrees, all social science teachers in 
southern colleges and universities whose capacity to do creditable research has 
been demonstrated will be eligible to apply for these grants-in-aid. In consider- 
ing applications, special account will be taken (1) of the applicant’s willingness 
to forego summer or extension teaching so as to have more free time to devote to 
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his research problem, and (2) the willingness of his institution, if it seems de- 
sirable, to lighten his regular teaching load without any reduction in his salary. 

Information regarding the time and procedure of making application for 
1932-33 may be had by addressing Professor Benjamin B. Kendrick, Chairman, 
Southern Regional Committee, North Carolina State College for Women, 
Greensboro, North Carolina. 


ERRATA 


In the article on ‘Comments on Applications of Recently Developed Theory 
of Small Samples,” by H. L. Rietz, in the June, 1931, issue of this JouRNAL, the 
following changes should be made. 

Page 154, line 10 from bottom: for ‘‘180,000” read “413.” 

Page 155, line 1: for “‘which is very different from”’ read “‘instead of.” 

Page 155, line 2: for “‘180,000” read ‘‘413.” 


MISCELLANEOUS NOTES 


The Boston Chapter.—The Fourth Annual Meeting of the Boston Chapter of the 
American Statistical Association was held in Perkins Hall, 264 Boylston Street, 
Boston, on Friday evening, April 17, 1931. Dinner was served at 6.30 p.m. There 
were 25 members and guests present at the dinner and business session, and 117 at 
the speaking session. 

At the business session the following officers were elected: 

President—Leroy D. Peavey, President Babson’s Statistical Organization 

Vice-President—Dr. John D. Block, Professor of Economics, Harvard University 

Secretary-Treasurer—Roswell F. Phelps, Director of Statistics, Massachusetts 

Department of Labor and Industries 
Counsellors: 
Edward A. Filene, William Filene’s Sons Company 
Joseph H. Barber, Assistant to the President, Walworth Manufacturing Company 

The speaking session was joint with members and guests of the Women’s Educa- 
tional and Industrial Union. Mrs. Eva Whiting White, President of the Union, 
introduced as the presiding officer, Dr. Davis R. Dewey, President of the Boston 
Chapter of the American Statistical Association. The general topic for considera- 
tion was “‘The Business Depression,” and the speakers and their subjects were 

Whiting Williams. Subject—‘‘ Making the Most of a Crisis.” 

Edwin S. Smith. Subject—‘“Stabilization of Employment—Possibilities and 

Limitations.” 

Mr. Whiting Williams, who has worked in overalls in the mines and steel plants of 
Europe and America and who recently moved, as one of them, among the unemployed 
workers in various industrial centers, recounted some of his experiences. The 
following are abstracts from his address: 

Today almost all of Europe, including of course Spain, is what it is as a result of 
high temperatures induced by all the internal and external fires of the Great War. 

Today we are planning not only recovery from but also permanent protection 
against the repetition of our great economic earthquake. In the long run it may be 


made worth its cost if we can be wise enough to obtain from it certain fundamental 
improvements in our economic and social organization and outlook. 
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Chief amongst these would be such as the following: 

One. A much greater measure of codrdination and planning in connection with 
business and industry. After the manner of the justly famous New England Council, 
other commercial and geographic areas should be encouraged to get together for 
putting the house of this or that district or this or that industry or group of industries 
in order, with the minimum pressure of Government. If this is possible only with 
the changing of the Sherman Act, then such change should be made—along with, of 
course, @ proper measure of protection to the public interest. 

Second would come the need of longer planning by the ordinary business group— 
both with respect to its employment of labor and its other responsibilities. More 
Five Year Plans in various lines of business and industry would produce a distinct 
lessening of our present over-frequent, nation-wide attacks of economic “ Peak- 
trough-itis.” 

Third. Such longer planning would not fail to bring the badly needed increase of 
Product Research—the invention or discovery of new products calculated to put to 
work men laid off by the current improvement of Process and Method. At present, 
of the scores of millions spent in the country’s thousand-odd industrial research 
laboratories, only five per cent is devoted to this more constructive type of study as 
compared with the 95 per cent spent to discover labor-saving shortcuts. As yet we 
have not even scratched the surface of the possibilities of finding new jobs by the 
thousands and tens of thousands in this field—and this in spite of the great, the 
national example of the automotive industry. 

Fourth. We have as yet hardly made a beginning in the huge field of stepping up 
our productiveness through a greater measure amongst us all of international minded- 
ness. Today we here in this one country of ours earn almost as large an annual 
national income as all the rest of the world combined. In other words our present 
standard of living is virtually fifteen times as high as the world’s average abroad. 
With, indeed, at least two-thirds of the other billion and a half spending most of their 
time worrying about where to find three meals per day! 

Any or all of these steps would make such fundamental and permanent changes in 
our business and social landscape as to be worth the acute and comparatively short- 
lived sufferings of the recent economic disaster. Their result would be largely to 
prevent unemployment rather than simply to mitigate it—also to preserve worker- 
opportunity while increasing worker-security. 

The danger of every crisis and of all crisis thinking is that in the excitement some 
of the sudden, big and bold decisions may be wrong. That will be the case with us if 
by any chance we stop thinking about the need of finding more jobs and, instead, 
give ourselves up immediately to searching for job substitutes and mitigants. For 
of my observations among the workers here and abroad nothing is more certain—or 
more pertinent to the present situation—than this: in all the world there is no substi- 
tute for a man’s job except another job. 

Employment exchanges, prosperity reserve planning of government work, statistics 
as to unemployment—all these have in mind the finding of jobs. What alarms me 
is the ease with which the average citizen passes from these to unemployment insur- 
ance without perceiving that he has stepped from necessities to substitutes, from jobs 
to no-jobs. Insofar as insurance may be made to prevent unemployment it is, of 
course, to be desired. But it is definitely to be feared insofar as it gives the citizen 
and taxpayer any idea that it has solved the problem. 

In the same manner, our crisis thinking must make sure not to commit the error 
common to old aged Europe—to give security to the worker by taking away his 
opportunity—to guarantee him against scraping the bottom of starvation while 
prohibiting him from even imagining anything above the hard and fast restrictions of 
working class lines—restrictions which proceed to hamstring the economic life of not 
only the worker but through him and his lessened buying power of every other mem- 
ber of the entire community and nation. 


Mr. Edwin S. Smith, who has been actively engaged in promoting plans for the 
stabilization of employment, discussed the possibilities and limitations of such plans. 
A brief summary of his address follows: 

So far little has been accomplished by business in its attack on unemployment. 


There is no apparent tendency for seasonal unemployment to diminish; for some 
years there has been an acceleration in the displacement of workers by machines, 
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resulting in unemployment of greater or less extent; the current cyclical depression as 
regards duration and amount of unemployment bids fair to rank with the severest 
in our history. 

Because unemployment. represents a general deduction from purchasing power, 
business men as a class are anxious to reduce its volume. However, for the individual 
manufacturer to retain employees under particular circumstances may cause serious 
loss of profit. In a seasonal business subject to fashion change it is dangerous to 
maintain employment by building up inventories. If a new kind of machine will 
displace workers but will also reduce unit costs, the manufacturer has no choice but 
to adopt it. Finally, in a period of business depression employment can be eco- 
nomically maintained only within much restricted limits. 

There are many devices by which seasonal unemployment can be reduced with 
economic gain to the manufacturer. The number of manufacturers practising these 
devices is growing rapidly. 

Incentive is lacking to the individual employer to prevent technological unemploy- 
ment. However, employers as a class should be interested in seeing that workers 
displaced by machines are reabsorbed as quickly as possible with a minimum loss of 
earning power. Establishment of an adequate public employment. office system and 
provision for vocational retraining of certain displaced workers are legislative policies 
which manufacturers might well support on purely selfish grounds. 

The individual manufacturer can mitigate the effect. of cyclical depressions on his 
business, but the real work for prevention must come from united business action 
Several avenues for experimental action are open. The Federal Reserve system 
might be made more autocratic, with greater emphasis on qualitative as well as quan- 
titative control of credit. The restraints on industrial combination might be re- 
moved or modified, but the tendency toward higher prices, a sluggish rise in wages, 
and lowered consumption which might be expected to follow such action would still 
keep alive the danger of over-production. Control of demand as a means of control- 
ling production and maintaining employment seems to be successfully practised in 
Russia; this points to the need of recognizing that more centralized direction and less 
individual freedom are likely to emerge as aspects of the capitalistic system. Con- 
sidering our present vagueness of information as to when hard times are likely to 
arrive, it seems hopeless to expect either the individual manufacturer in competition 
with other manufacturers, or the individual industry in competition with other in- 
dustries, to hold back in times of prosperity. Diversion of funds into public works as 
an antidote to undue industrial expansion is a remedy yet to be tried. 

Even with the most intelligent preventive effort a substantial residuum of unem- 
ployment from cyclical causes appears inevitable. We should prepare to meet the 
next depression with an efficient form of unemployment insurance, probably contribu- 
tory. Unemployment insurance so far as practicable should be made an instrument 
for fostering employment by reducing the premium according to the expectation of 
steady employment for the particular concern and the particular industry. 


The meeting adjourned at 10.20 p.m. 


The Cleveland Chapter.—The Business Statistics group had its final meeting for 
the season in May. The next meeting will be in September. 

The local chapter had its annual dinner meeting on May 14, at the Chamber of 
Commerce. The attendance was 103, a new record for these meetings. 

The first talk was ‘‘A Market Survey of Cleveland” by Mr. Sterling Graham of the 
Cleveland Plain Dealer. Mr. Graham showed by a chart the division of Cleveland 
and suburbs into markets according to the consumer’s purchasing power. 

Mr. R. E. Davis, manager of the Commercial Research Department of the Good- 
year Tire and Rubber Company, spoke on the “Replacement Tire Situation.” He 
showed that tires have been allowed to run down in the last year without being re- 
placed and that stocks are low, so that tire companies are in good shape to take 
advantage of any increase in replacement demand which might develop. 

Colonel Leonard Ayres, Vice-President of the Cleveland Trust Company, presented 
for the first time his new index of business activity in the United States beginning 
with 1854, together with a discussion of its construction and significance. 
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We were also fortunate in having with us Dr. E. 8. Pearson, of the University of 
London, who described some of the statistical methods being used by himself and 
others in England in working out practical problems. 

Officers for the 1931-32 year are as follows: 

President—B. B. Smith, Cleveland Trust Company 

Vice-President—R. E. Davis, Goodyear Tire and Rubber Company 

Secretary—D. C. Elliott, Midland Bank 


The Pittsburgh Chapter.—On April 30, the members representing the Pittsburgh 
area were granted a Chapter Charter. The following officers for the year 1931-32 
were elected: 

President—Dr. R. J. Watkins, Director, Bureau of Business Research, University 

of Pittsburgh 
Vice-President—Mr. J. C. Nevin, Managing Director, Pittsburgh Branch, Federal 
Reserve Bank of Cleveland 

District Secretary—Mr. G. A. Doyle, General Commercial Supervisor, Bell 
Telephone Company 

Assistant Secretary—Mr. A. W. Lohr, Office Director of Budgets, Westinghouse 
Electric and Manufacturing Company 

Luncheon meetings have been held each month since November, 1930. An 
average of 28 have been in attendance at the 8 meetings to date, ranging from 18 in 
March to 40 in June. Each member submits a forecast of general business for the 
next 12 months, based on the Annalist Index and comes to the meeting prepared to 
support it. All forecasts are pooled, and the average is considered to be the voice of 
the group. It was decided in May to hold meetings during the summer months 
because the economic situation is becoming such an intricate problem that no inter- 
ruption of its study should be permitted. 

Beginning in April, a new feature, the discussion of some particular economic trend, 
has been included in the program. The subjects discussed at the April, May, and 
June meetings, respectively, were as follows: 

“The Automobile Situation ”’ 

“Wholesale Commodity Prices, their current level, and what is likely to happen 

to that level”’ 

“Building—Can building be counted on to help the return to normal conditions? 

If so, how?”’ 

The active membership represents 8 manufacturing companies, 6 utilities, 2 edu- 
cational institutions, 9 associations, 2 banks, 2 trade magazines, and 5 miscellaneous 
firms. 


The Albany District Organization.—The first formal meeting of the newly created 
Albany District Organization was held on May 6, 1931, for a program and business 
meeting. The Committee on Nominations has nominated the following persons 
For President—Dr. Horatio M. Pollock of the State Department of Mental 
Hygiene 

For Vice-President—Dr. R. L. Gillett of the State Department of Agriculture and 
Markets 

For Secretary-Treasurer—Dr. David M. Schneider of the State Department of 
Social Welfare 

For additional members of the Executive Committee 
Mr. Sidney W. Wilcox of the State Department of Labor 
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Dr. Warren W. Coxe of the State Department of Education 

The nominations were declared closed and the temporary Secretary was instructed 
to cast a ballot for the ticket, as read. Then followed a program at which the repre- 
sentatives of various state departments discussed the statistical work of their depart- 
ments. The speakers were as follows: Miss Lauder, of the State Department of 
Labor; Mr. Fitzpatrick, of the Public Service Commission; Mr. Marr, of the State 
Insurance Department; and Dr. Gillett, of the State Department of Agriculture and 
Markets. 

A visitor and guest of the District Organization, Miss Wood of the statistical staff 
of the United States Children’s Bureau, discussed the statistical reporting system of 
her organization. 


The Philadelphia Statistics Group.—The group of local members of the American 
Statistical Association which holds occasional informal meetings at the University of 
Pennsylvania had as its recent dinner guests Professor William F. Ogburn, President 
of the Association, and Dr. Emory R. Johnson, Dean of the Wharton School of 
Finance and Commerce. Dr. Ogburn discussed the plans and organization of the 
President’s Research Committee on Social Trends, of which he is director. About 
thirty members and guests were present. Professor William J. Carson of the 
Wharton School was elected to succeed Professor Stuart A. Rice as a member of the 
Executive Committee of the group. 


Committee on Governmental Labor Statistics.—A meeting of the Committee on 
Governmental Labor Statistics of the American Statistical Association was held in 
New York on June 5, 1931. Twelve members and “graduate” members of the Com- 
mittee were present. 

In surveying recent developments in federal and state bureaus of labor statistics, 
the Committee noted a considerable measure of progress. The budget of the United 
States Bureau of Labor Statistics had been substantially increased and the Bureau 
had begun to collect statistics of employment in additional fields as required by the 
recent amendment to the Department of Labor Act. California had commenced 
compilation of employment and payroll statistics of hotels, and highway and building 
construction. In Massachusetts the legislature had passed an act extending the 
scope of the regular monthly surveys of employment and earnings, and had appro- 
priated the amount indicated by the Bureau of Statistics as necessary for the work. 
Every important line of employment in the state was being covered. To the reports 
on manufacturing, building, wholesale and retail trade and public utilities that had 
been carried on for some time, there had been added reports on agriculture, fishing, 
quarrying, public employment, employment on public works under contract, office 
establishments, hotels, hospitals, laundries, and teaming, trucking and handling. An 
effort was also being made to separate office employment from productive employ- 
ment in these reports. 

The subcommittee in charge of the Committee’s study on statistics of public em- 
ployment offices submitted an interim report. It was indicated that national sections 
for Canada, France, Germany, Great Britain, Sweden and Switzerland had been 
completed and examined by the members of the subcommittee. A questionnaire had 
been sent to the 24 states of the United States maintaining state employment services. 
Replies had been received from 21 states and a section on the statistical procedure of 
the American offices was in preparation. The Committee gave some consideration 
to the form in which the report should be published. 
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The report of the subcommittee on wages indicated that 13 states were publishing 
wage statistics of value, but there was great lack of uniformity. The subcommittee 
had made a beginning on a complete analytical inventory of wage data in the United 
States, and it was hoped that in time they could submit for publication a record of all 
the wage statistics ever published by the Federal Government and by several of 
the states. 

A report was submitted on the effort of the President’s Emergency Committee for 
Employment to secure reports on the volume of public employment during the winter 
of 1930-1931. The Committee had asked the mayors of the larger cities, all the 
state governments, and the Federal Government departments, independent com- 
missions and boards to forward monthly employment and payroll reports covering 
the employment afforded directly by the public authority, and in some cases the in- 
direct employment. While the larger cities had not been codperative, the experience 
had seemed to indicate that a fairly adequate sample of public employment, federal, 
state and municipal, could be secured. 

The Committee also received reports on the recent steps taken by the United 
States Bureau of Roads to secure a monthly figure of the number of employees on 
highway construction throughout the country; on the special canvass of “ white- 
collar” employment made by the Metropolitan Life Insurance Company; and on the 
unemployment survey of New Haven, conducted by the Department of Statistics of 
the Russell Sage Foundation. 

Dr. W. A. Berridge opened an interesting discussion on bias in employment in- 
dexes. He presented a series of charts which showed striking differences between 
indexes published by some states and census employment data, when the indexes 
had not been adjusted to the biennial census of manufactures. Dr. Berridge thought 
the downward bias of some indexes had led many persons to overestimate the serious- 
ness of technological unemployment. 


United States Bureau of Labor Statistics.—A study of unemployment-benefit plans 
in the United States and of unemployment insurance in foreign countries has just 
been published by the Bureau as Bulletin No. 544. Data on the unemployment- 
benefit plans in the United States were obtained in a field survey by the Bureau and 
the information on unemployment insurance in foreign countries was obtained for the 
Bureau by the State Department through its consular officers in the different coun- 
tries having unemployment insurance systems. 

The Bureau is making a study of displacement of labor in the amusement industry, 
particularly as caused by the introduction of sound motion pictures. The results of a 
preliminary survey of the general situation in the amusement industry as a whole 
were published in the August, 1931, Labor Review. A detailed study of the subject is 
now being conducted in Washington, D. C. 

A survey of wages and hours of labor in automobile repair shops and filling stations 
is being made, covering 42 cities in 38 states. This is the Bureau’s first study of 
wages and hours in such establishments. Data are being gathered on wages and 
hours in bread bakeries, metalliferous mining, and foundries and machine shops. 
Field work in the surveys of wages and hours in the bituminous coal and motor- 
vehicle industries has been finished and the reports are being prepared. Collection of 
data for the iron and steel and silk-manufacturing industries has been completed. 
Bulletins have been sent to the printer giving wages and hours in the manufacture of 
rayon and other synthetic textile fibers, boots and shoes, and men’s clothing and in 
cane-sugar refining. 
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The study of old-age pension systems in foreign countries is being continued and the 
report will soon be ready for the printer. 

The regular semiannual cost-of-living studies by the Bureau, showing changes in 
cost of living in the United States and cost of living in the United States and in foreign 
countries, were published in the August, 1931, Labor Review. 

The Bureau is continuing to expand its reports on employment in building con- 
struction, publication of which was begun early in 1931. In the Labor Review for 
August, 1931, data were given for 21 cities—Atlanta, Baltimore, Cleveland, Dallas, 
Denver, Des Moines, Indianapolis, Jacksonville, Louisville, Memphis, Minneapolis, 
New Orleans, Omaha, Portland, Oregon, Providence, Richmond, St. Louis, Salt 
Lake City, Seattle, Washington, D. C., and Wilmington, Delaware—and for the 
states of Massachusetts and Wisconsin. The other work on volume of employment 
is constantly growing. Figures for the manufacturing group were recently augmented 
by the addition of data for typewriters and typewriter supplies. A further expansion 
of the work is being planned by the Bureau in accordance with a recent act of Con- 
gress which directs that the data be published by states and other political sub- 
divisions. 

The 1931 edition of the Handbook of Labor Statistics is now in press, together with 
bulletins on labor productivity in cargo handling; labor legislation of Paraguay; labor 
legislation of Venezuela; labor legislation in the United States in 1930; decisions of 
courts, 1929 and 1930; building permits, 1930; wholesale prices, 1930; social and 
economic character of unemployment in Philadelphia, April, 1930; and employment 
in Ohio, 1914 to 1929, in addition to the wage bulletins mentioned in a preceding 
paragraph. 

United States Children’s Bureau, Department of Labor.—Family Relief Expend- 
iture in Cities: Since September, 1930, the Bureau has been furnishing the Presi- 
dent’s Emergency Committee for Employment with monthly reports, collected by 
mail and telegraph, showing expenditures for family relief, number of families receiv- 
ing relief, and number of persons served by shelters for the transient and homeless. 
The first report included monthly figures for 1929 and the first nine months of 1930. 
In February a two-year tabular summary was made available in planographed form 
to codperating cities, and an article covering reports for 100 cities was published in 
the Monthly Labor Review for April, 1930. Tables for the first four months of 1931 
have just been issued, and it is planned to issue similar tables quarterly during the 
unemployment emergency. The nucleus of the reports was the social statistics 
collected regularly in 38 metropolitan areas through the coédperation of community 
chests and councils. They were supplemented by statistics furnished through the 
courtesy of the Russell Sage Foundation for a number of cities of 100,000 and over 
not included in the registration area. These data were further supplemented by 
direct communication to community chests or to family welfare agencies in all cities 
of 50,000 and over not already reporting to the Children’s Bureau or the Russell Sage 
Foundation. In addition to the regular monthly reports, special inquiries have been 
sent out from time to time, at the request of the President’s Committee. 

Family relief expenditures in the 100 cities covered by the two-year summary 
mounted to $40,000,000 in 1930, an increase of 89 per cent over 1929. During the first 
quarter of 1931 expenditures continued to mount, the peak being reached in March. 
April expenditures showed a drop of 13 per cent for the whole group but in cities of 
50,000 to 100,000 they declined only 7 per cent. 

Expenditures by both private agencies and public departments increased notably 
in 1930 as compared with 1929, but figures for 75 cities of 50,000 and over show that 
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72 per cent of the family relief expenditures were made by public agencies in 1930, 
as compared with 60 per cent in 1929. These figures do not include relief by agencies 
serving veterans only, or relief given in the form of mothers’ aid. The latter is less 
affected than other forms of family relief by seasonal and economic changes. 


The Bureau of Agricultural Economics.—Dairy statistical committees have been 
appointed, in the Bureau of Agricultural Economics, and of representatives from the 
dairy industry, to review and make suggestions for the reorganization and develop- 
ment of statistics relating to the dairy industry. The committee in the Bureau of 
Agricultural Economics consists of O. C. Stine, Chairman, L. M. Davis, E. W. Gaum- 
nitz, J. B. Shepard, and E. E. Vial. The committee representing the dairy industry 
includes: H. A. Ross, The Borden Company; C. E. Sniffen, Dairymen'’s League 
Coéperative Association; Leland Spencer, Cornell University; E. C. Voorhies, Uni- 
versity of California; R. E. Little, International Association of Milk Dealers; Fred 
Rasmussen, International Association of Ice Cream Manufacturers; F. E. Rice, 
Evaporated Milk Association; Roud McCann, American Dry Milk Institute; T. A. 
Borman, Beatrice Creamery Company; F. J. Bridges, Hydrox Corporation; W. H. 
Bronson, New England Milk Producers’ Association; and Harris Moak, Certified 
Milk Producers. 


Women’s Bureau, United States Department of Labor.—Sanitary Drinking Facil- 
ities, with Special Reference to Drinking Fountains, recently published by the Women’s 
Bureau, is the first of a proposed series of studies to ascertain standards for equipment 
that will protect the health of women workers. The study discusses the extent of 
legislation in the various states on the subject of drinking facilities, presents the find- 
ings of certain scientific research bodies on bacteriological examinations of bubblers, 
enumerates standards for the design of sanitary fountains adopted by authoritative 
bodies upon the recommendations of experts, and summarizes data tabulated by the 
Women’s Bureau during investigations in more than 1,500 places of employment in 21 
states from 1923 to 1929. 

Though more than 40 per cent of the establishments surveyed by the Bureau had 
fountains for some, if not all of their employees, less than 4 per cent used exclusively 
the angle-jet type that prevents the water falling back upon the point of discharge. 
Tests of the sanitation of drinking fountains have shown that all types of fountains 
from which the water flows in an upright or vertical jet are easily contaminated and 
retain disease germs for some time. 

Three sets of standards for the design and construction of sanitary drinking foun- 
tains are contained in the bulletin—those of the American Water Works Association, 
those set up for the railroads and sponsored by the United States Public Health 
Service, and those of the American Public Health Association. Each stresses the 
importance of the adoption of the angle-jet principle. 


The Census of Canada.—The Seventh Census of the Dominion of Canada was 
taken as of date June 1, 1931, in four main sections, viz., Population, Agriculture, 
Merchandising and Trading Establishments, and Institutions. In the last two 
sections, lists and preliminary details of business concerns and institutions were 
obtained by the Population Enumerators, but the main inquiry will be by corre- 
spondence and supplementary questionnaires. For the purposes of the Census, the 
Dominion is divided into 254 Census Districts, each in charge of a ‘‘ Census Commis- 
sioner,’ whilst under the latter some 15,000 “‘Census Enumerators”’ were appointed. 
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The schedules began to be received at Ottawa during the third week of June, and 
compilation is expected to be fully under way by July 15. The Census compilation 
staff of the Dominion Bureau of Statistics will number approximately 800. 


The International Union for the Scientific Investigation of Population Problems.— 
The Second General Assembly of the International Union for the Scientific Investiga- 
tion of Population Problems met in London, June 15-19. Delegates from most 
European countries were present. There was a program of very interesting papers 
and reports of the several research commissions. 

The American delegation constituted the largest single group and included Pro- 
fessor Raymond Pearl, President of the Union, Dr. Louis I. Dublin, Chairman of the 
American National Committee, Dr. Alfred J. Lotka, Secretary-Treasurer, and the 
following delegates: Dr. John Black, Chairman, Commission 1, Population and Food 
Supply, Harvard University; Professor Robert E. Chaddock, Columbia University; 
Professor Henry Pratt Fairchild, New York University; Professor James W. Glover, 
President, Teachers Insurance and Annuity Plan; Professor F. H. Hankins, Smith 
College; Dr. George W. Kosmak, Editor, American Journal of Obstetrics and Gyne- 
cology; Mr. Frank W. Notestein, Milbank Memorial Fund; Dr. Lowell J. Reed, 
Johns Hopkins University; Dr. P. K. Whelpton, Scripps Foundation for Research in 
Population Problems. 

The morning sessions were for the most part devoted to the business of revision of 
statutes and electing officers. Sir Charles Close succeeded Dr. Raymond Pear! as 
President of the Union. The afternoon sessions were devoted to the reading of 
scientific papers. Dr. Louis I. Dublin read a paper on The Outlook for the American 
Birthrate. He ascribes the rapid decline in the birthrate among civilized nations to 
the very general and growing practice of birth control, and, since there is no indica- 
tion of any abatement in the spread of this practice, anticipates an approach to a sta- 
tionary population in the United States within the next generation or two. Graphs 
were exhibited showing the course of events on two different basic hypotheses, namely 
(1) an ultimate approach to a nearly balanced birthrate and deathrate, both at 14 
per 1,000, leading to a maximum population of 154,000,000 in the year 1990; and (2) 
a more rapid fall in the birthrate to 10 per 1,000 leading to a maximum population of 
148,500,000 in 1970, followed by a rather rapid decline in the population down to 
76,000,000 in the year 2100. Dr. A. J. Lotka read a paper on The Structure of a 
Growing Population, in which, by means of a series of graphs, he illustrated the results 
of a mathematical analysis of the chief demographic characteristics (birthrate, death- 
rate, age distribution, etc.) in a population growing according to the logistic law. 
Comparison with observed data in the United States (which in the past has closely 
followed the logistic law) showed a very good agreement. Professor J. D. Black 
spoke of the plans under way for making an inventory of previous work on this sub- 
ject, as a guide for further research to be undertaken. Professor P. K. Whelpton 
drew attention to the rapid decline in the rate of increase of the population of the 
United States since 1920, and to the resulting changes in the age distribution and the 
social and economic condition dependent thereon. Professor L. J. Reed discussed 
the Time Changes in the Numbers of Gainfully Employed Men and Women in the 
United States, in Relation to Population Growth. Professor F. H. Hankins pre- 
sented a paper on Differential Fertility. Professor Fairchild, speaking on A New 
Aspect of Population Theory, pointed out that under modern conditions population 
can no longer be considered as an uncontrolled force but must be regarded as 4 
manageable instrumentality in human welfare. Dr. G. W. Kosmak, speaking on The 
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Obstetrician in Relation to Certain Phases of the Population Problem, remarked that 
the increase in the operative deliveries has, aside from the higher consequent mor- 
tality, undoubtedly produced an increase in sterility because of infection or other re- 
sults which have interfered with conception. Professor S. D. Wicksell reported on 
the work of the Swedish National Committee and presented a paper in which the 
effect of relatively small changes in marriage rate is shown to be competent to turn 
the scales from a decreasing to an increasing population. Professor A. L. Bowley 
discussed Some Economic Aspects of the Tendency of Population in Great Britain. 
Professor E. Fischer reported on Dr. Muckermann’s studies on The Differential 
Fertility of the Agricultural Population and of University Teachersin Germany. He 
showed that the group of university teachers does not maintain its numbers out of its 
own group. Dr. H. W. Methorst reported on Aims and Methods Employed for 
Analyzing Recent Data on Marriages Contracted in Holland in the Years 1907-1911. 
Dr. K. A. Edin reported on the continuation of his studies of The Fertility of the 
Social Classes in Stockholm. Here it has been found that fertility increases with 
income. An interesting paper was presented by Mr. Elton dealing with the cyclical 
variations in the numbers of certain animal species. Mr. J. A. Fraser Roberts dis- 
cussed certain problems that arise from the experience of animal breeders in accom- 
plishing very marked improvement in stock in a relatively short time. 

At the conclusion of the meeting, the Chairman of the American National Com- 
mittee, Dr. Louis I. Dublin, Statistician of the Metropolitan Life Insurance 
Company, announced that certain groups in the United States had declared their will- 
ingness to provide $5,000 a year for the next three years to support the research activi- 
ties of the Union, on condition that a similar total sum be forthcoming from sources in 
other countries. Subscriptions with this end in view may be sent to the General 
Secretary, International Population Union, 46 Catherine Street, Westminster, Lon- 
don. 

One of the last items of business considered was the place of the next meeting. 
Professor E. Fischer extended an invitation to the Union to hold its third general 
assembly in Germany in 1934. This invitation was unanimously accepted. 


National Conference on Construction.—At the suggestion of leaders in the industries 
concerned, and with the assistance of the Department of Commerce and the Chamber 
of Commerce of the United States, a National Conference on Construction was re- 
cently organized to provide a medium for codperative study and action regarding 
problems related to the construction field. Mr. R. P. Lamont, Secretary of Com- 
merce, is General Chairman of the Conference and Mr. Julius H. Barnes is Chairman 
of the Executive Committee. Mr. F. Stuart Fitzpatrick is Secretary of the Confer- 
ence, with offices at 1615 H Street, N. W., Washington, D. C. 

The Conference has created a Committee on Business Reports, Statistical and 
Trade Information with instructions “to examine and report on methods of improving 
the statistical and trade information of value to the construction industries.” The 
chairman of this committee is Mr. S. L. Andrew, Chief Statistician of the American 
Telephone and Telegraph Company. 


Fatal Accident Statistics.—At the meetings of the Section on Vital Statistics of the 
American Public Health Association in Montreal during the week beginning Sep- 
tember 14, 1931, an informal discussion of plans for fatal accident statistics will be 
conducted for state and local Registrars of Vital Statistics. The discussion was 
suggested by Dr. W. Thurber Fales and endorsed by a majority of the State and 
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Provincial Registrars. Among the major questions to be presented are the following: 
(1) Classification and tabulation problems arising out of the revised principles set 
forth in the 1929 Revision of the International List of Causes of Death; (2) Eco- 
nomical tabulation of current data on fatal accidents, the nature and adequacy of 
monthly and annual reports on the accident problem; (3) Uniform schedules, and pos- 
sibly central service, in supplying multiple requests for accident data; (4) The nature 
and scope of fatal accident data required for accident prevention purposes; (5) Rec- 
onciliation of fatal accident data compiled by several different agencies in state and 
local services; (6) Unification of accident classification principles in general medical 
and surgical statistics, in public and home safety work, in workmen’s compensation, 
and in insurance statistics generally. 


The Brookings Institution.—EKighteen Research and two Consulting Fellowships 
for the year 1931-32 have been awarded. 

Dr. Leverett S. Lyon has been appointed Director of the recently established 
Division of Educational Activities and Public Relations. 

Lewis L. Lorwin and Charles O. Hardy of the Institute of Economies staff attended 
the third congress of the International Industrial Relations Association August 23-29, 
in Amsterdam, where the chief topic for discussion was the problem of economic and 
social planning on a world scale. Dr. Lorwin delivered a paper on the problem of 
planned economy. Dr. Hardy and Dr. R. R. Kuczynski will spend September and 
October in Vienna investigating the housing program of the municipal government. 
Adah Lee of the Junior Staff of the Institute of Economics will spend the coming year 
at the University of Vienna on an exchange fellowship. A recent publication of the 
Institute of Economics, “‘Coéperative Marketing of Livestock,” by E. G. Nourse and 
Joseph G. Knapp, contains appendices on hog prices and markets by Knute Bjorka 
which will be of interest to agricultural statisticians. 

The Institute for Government Research is supervising the installation of an ac- 
counting system for the state government of New Hampshire in connection with the 
Budget and Accounting Act recently passed. This work is in charge of Henry P. 
Seidemann, who is being assisted by T. G. Addison. The Institute is also making a 
survey of the governmental and fiscal system of Mississippi for the Mississippi Re- 
search Commission, created by the last legislature. Dr. A. C. Millpaugh, formerly 
Administrator-General of the Finances of Persia, is in charge of this work. Several 
specialists have been engaged for particular lines of work. 


Unemployment in New Haven.—The Department of Statistics of the Russell Sage 
Foundation conducted a local survey of unemployment in New Haven during the 
last two weeks of May and the first two weeks of June, 1931, for the purpose of ex- 
perimenting with methods of unemployment enumeration. The study was made 
with the codperation of the Yale Institute of Human Relations and under the direc- 
tion of Ralph G. Hurlin and Margaret H. Hogg of the Foundation’s staff. An unem- 
ployment rate of 18 per cent of the working population of the city was found. 


The Cleveland Trust Company Diagram of Industrial Activity.—Evidence of wide- 
spread interest in the statistical measurements of business cycles is revealed by a 
continued demand for copies of the desk diagram recently published by the Cleveland 
Trust Company showing the variations in American industrial activity since 1854, 
and giving the data by months. The diagram was prepared by Colonel L. P. Ayres, 
and copies were distributed in May to people receiving the monthly Business Bulletin 
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published by the bank. It has already been necessary to republish the diagram in 
five successive editions, and apparently its circulation will amount to about 100,000 
copies. It seems doubtful if this kind of widespread interest in a piece of technical, 
statistical work existed ten years ago, or indeed at any previous time. 


New International Review of Pure and Applied Mathematics.—Julius Springer of 
Berlin announces the first issue of the Zentralblatt fuer Mathematik und ihre Grenzge- 
biete as of April 14, 1931. This journal is under the direction of Dr. O. Neugebauer 
of Géttingen. The present number contains a review of Jacob’s note on Hermite 
functions from the Journal of the Italian Actuarial Society, various articles on proba- 
bilities, Tognoli’s discussion of risk and savings in life insurance, Steffano’s article on 
frequency functions and other notes of interest to actuaries. 


Index-numbers of Prices of Agricultural Products.—The International Institute of 
Agriculture has recently published in Rome a methodological study having the object 
of explaining the purposes and procedures adopted in many countries in the construc- 
tion of the different series of index numbers and therefore their significance. This 
documentation presents a scientific and practical interest to all those occupied in the 
study and use of index numbers of prices of interest to the agriculturist. 

This publication of the International Institute of Agriculture also contains tables 
in which are grouped all the data available for a series of years, as far as possible from 
January, 1921, to December, 1929, concerning index numbers of prices of agricultural 
products and other price indices of interest to the farmer. 

The Institute publishes periodically in its Monthly Crop Report and Agricultural 
Statistics the index numbers which are available in many countries of the world. 


PERSONAL NoTEs 


John M. Glenn, General Director of the Russell Sage Foundation since its inception 
24 years ago, has resigned that post, but will continue to serve as one of the trustees 
of the Foundation. Shelby M. Harrison, Director of the Department of Surveys and 
Exhibits of the Foundation since 1912 and Vice-General Director in recent years, 
will succeed Mr. Glenn as General Director. Mr. Glenn’s resignation and Mr. 
Harrison’s appointment become effective on September 1. 


Professor Harold Hotelling has resigned his post at Stanford University to 
become Professor of Mathematical Economics at Columbia University. 


Mr. Victor M. Longstreet, formerly with the Economic Section of the Chief Statis- 
tician’s Division of the American Telephone and Telegraph Company, has joined the 
staff of the Division of Research and Statistics of the Federal Reserve Board. 


William G. Finn was appointed as Agricultural Economist, July 1, in the Division 
of Statistical and Historical Research, Bureau of Agricultural Economics. Before 
joining the Bureau he was employed in the University of Kentucky in teaching and in 
research in farm economics. He will be engaged in price analysis relating to tobacco, 
the work formerly done by J. B. Hutson, now representing the Foreign Agricultural 
Service in Europe as tobacco specialist. 
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REVIEWS 


Methods of Correlation Analysis, by Mordecai Ezekiel. New York: John Wiley 
and Sons, Inc. 1930. 427 pp. 
I am very favorably impressed with Dr. Ezekiel’s text because among other 
considerations: 

(a) It presents the essentials of applied correlation analysis in such simple terms 
that the book can be read with profit by the largest group utilizing correla- 
tion methods, namely, those who know the least about the subject and 
whose inadequate mathematical background would not otherwise permit 
them to obtain an understanding grasp of the subject. 

(b) It emphasizes the fact that correlation is primarily concerned with a mathe- 
matical description of the interdependence of variables rather than the 
determination of correlation coefficients. That is, equations and not corre- 
lation coefficients are the basis of correlation analysis. 

(c) Standard errors instead of probable errors are employed in measuring the 
reliability of estimates. 


Since this text is very properly written on the problem basis, it is rather diffi- 
cult to present a simple outline of its contents. Questions concerning the ob- 
taining of regression equations, their significance, etc., are necessarily found in 
various sections of the book. Very generally speaking, the first 138 pages are 
concerned with averages, dispersion, sampling, and the fitting of the straight line 
and several simple non-linear functions to observational data. The balance of 
the text treats cases involving more than two variables and discusses types of 
problems to which correlation methods may be applied, and the place of statisti- 
cal analysis in research work. There are also five appendixes that are somewhat 
more technical than the rest of the text. 

The author has seen the need for a text covering a very definite field of en- 
deavor, and has religiously tried to confine his energies to this field. He states 
very frankly at the outset that “this book is not intended to cover the entire 
field of statistics, but rather, as its name indicates, that part of the field which is 
concerned with studying the relations between variables,” and, ‘‘no attempt is 
made in the body of the text to present the mathematical theory on which the art 
of statistical analysis is based.” 

In general, I believe that beginners will do well in reading an elementary text 
on averages, dispersion, skewness and frequency distributions before attempting 
to read Dr. Ezekiel’s text very closely. Moreover, I am equally confident that 
those contemplating advanced mathematical work should first study Methods of 
Correlation Analysis very carefully, since this will provide a practical knowledge 
of the types of problems with which their future researches will be more or less 
directly concerned. For example: a more penetrating investigation of correla- 
tion analysis must supplement the standard error of estimate with corresponding 
higher characteristics of the residuals, such as skewness and excess, etc., and 
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moreover, all of these functions are not necessarily constant over the entire range 
of the regression equation. The standard error of estimate is an average, and 
might be too large to apply properly to one extremity of a regression range and 
too small to apply to the other. Considerations such as these belong to another 
type of text. 

Readers of reviews are generally inclined to feel that their interests have been 
neglected if the reviewer fails to find some fault with the book under review. For 
this reason—hard as the task may be—I shall try not to disappoint them. I do 
feel that the computing technique suggested in this text should be improved 
upon in certain respects. For example, in fitting the straight line 


Y=a+bX 
it is suggested that one determine the parameters by means of the formulae 
iad =XY¥—nM:z M, 
>X?-—nM2 
(10) a=M,—bM,, 


, and 





(9) 


which are, of course, mathematically correct. No computer would use these 
formulae in this form, since by merely multiplying both numerator and denomina- 
tor by n one obtains 


- n=XY—=ZX:=Y 


- —, and 
n>X?—(=X)? 





(9’) 


(10’) a= li sy—bzX]. 
n 


The point to be made is that computing machines are adapted to the calcula- 
tion of functions of the type. 
A-B-—C:D 


and not to either of the types 
A-—B-C:D, A-—B-C/D, 


since in the first case the factor A is multiplied by B, and without clearing the 
machine C is subtracted from the previous product D times (negative multiplica- 
tion). To illustrate: for the first 49 observations of the problem of page 56 of 
this book, 
n= 49 >X? = 12828 
~X= 750 =Y? =123879 
rY=2117 =X°Y= 37842 


By (9’) the value of b is exactly 266508/66072, whereas a decimal substitution 
in (9) would be an inexact decimal and would require considerably more time. 
Likewise the correlation coefficient 
a pry rXY¥—nM.M, 
(27) y= = — 
Vyasy? V[sX?:—nM 2][z¥?—nM,;] 
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is presented instead of 
mary n=XY—=X-rY 





(27’) Ty = 








Be Vndarndy? Zz Vin=X?— EX)*]Inz¥?—(2Y)3] 


For the illustration noted above we have from (27’) that 
266 508 
Toy = , 
V66072:1 588 382 








These calculations from the given summations are exact: Formulae for correla- 
tion coefficients needlessly involving the fractional values of M., M,, o:, and a, 
require more labor for computation and, to make matters worse, introduce diffi- 
culties in checking the results obtained by different computers or various stu- 
dents, since they permit considerable freedom in retaining different numbers of 
decimal places. It is well, on the other hand, to express coefficients first in 
numerically exact form as above, and then obtain as a final stroke the approxima- 
tion to any desired degree of accuracy. 

Of greater importance is it well to write 


E(X2")die-s46 + E(L20s)b19:26+ E (24) Di14:23 = Z (L122) 
(38) etc. 
A aco M, — Dio:s4) = bis:uM; -_ Disses 4 


and all corresponding formulae as 


NZ (HX) Dia:24-+- NZ (L2Xs)bis:e4 + NZ (Los) O14:23 = NIAL2 
etc. 


(38’) 1 
Qi:234 = alex —Di2:360X2—Dis:26EX3—DiaesDX 4 


both for reasons of accuracy and time saving, since 
N=X «Xj; =nETX «X ;— TX Xj. 


In a word, arithmetic means should be conspicuous in intermediate processes of 
correlation analysis by their absence. 

It might have been well to point out that in connection with formulae of sam- 
pling the employing of the binomial (n—1), instead of the more frequently used 
n, is merely a correction that in the long run will tend to improve the accuracy of 
results. For any one example it may very likely make the result worse: the cor- 
rection arises from the fact that the expected value of the second moment of 
samples withdrawn from an infinite parent population, whose second moment is 
uw’, is 

n—1 
M2; 2+ 


The fact that I have gone to greater detail in criticism than in praise should not 
be taken as a reflection on the merit of this text. It is my belief that this text is 
the best treatise in the field of correlation analysis that has yet appeared, and that 
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it will remain a standard work for some time tocome. It abounds with stimulat- 
ing material and suggestions, and my criticism is limited to but one minor de- 


tail—the elimination of needless fractions in computations. 
Harry C. CARVER 


Life Expectancy of Physical Property, by Edwin B. Kurtz. New York: The 

Ronald Press Company. 1930. 205 pp. 

So far as I know the book under review is the first one published in English 
dealing to any extent with the subject of life tables for physical property. It has 
been known for a long time to a few workers in this subject that physical prop- 
erty, such as telephone poles, railroad ties, and automobiles are subject to birth, 
period of life, and death. We are accustomed to the use of these words in con- 
nection with human beings, but it is not hard to pass over to the idea, say for the 
telephone pole, that its birth is when it is placed, its period of life is the period 
between the time it was placed and the time it was taken out, and death may be 
regarded as the time of its retirement or removal from service. 

We all know that little can be said of the individual, how long he is going to live 
or when he will die. The same may be said of the individual telephone pole. 
After we know the date of placement of the individual pole little can be said about 
the time it will remain in that place or the date when it will be retired from serv- 
ice. It is quite a different story, however, both for the human being and the 
telephone pole, when we deal with aggregates. Most of us are familiar with the 
life tables upon which companies base insurance and annuities, and we know 
that these companies are probably the most stable of all financial institutions. 
It would be just as easy for the actuary, given the proper data, to construct a life 
table for telephone poles as to construct one for human beings. Such tables are 
based upon aggregates, not on the individual, and the tables constructed on the 
life history of aggregates, whether they are human beings, telephone poles, box cars 
or any other type of physical property, are characterized by remarkable stability 
and the facts deduced therefrom may be relied upon with a high degree of cer- 
tainty. Just as the actuary may speak of the death rate of human beings at age 
35, so may he also speak of the rate of retirement of telephone poles which have 
been placed eight years or are eight years of age. With the rate of retirement or 
death rate of physical property determined at each age, all the remaining calcula- 
tions follow from simple actuarial mathematics. Among the things which are 
easily constructed may be mentioned the table of survivors from year to year out 
of a given number of installations or placements, the table of retirements or deaths 
at each age, the table of expectations of life for continued service at each age, a 
table showing the final or stationary population resulting from such rates, and so 
on. 

The book of Professor Kurtz may be said to be devoted to an explanation of 
how to do allthis. There are in all eight chapters. In the first one he deals with 
the United States Life Tables and outlines the early history of life tables (which he 
wrongly calls mortality tables throughout the book) for physical property by 
investigators in this and other countries. It is quite remarkable that most of the 
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early writers were able to derive from the data they had at hand the survivors, or 
lL, and deaths, or dz, but made little headway with these fundamental functions 
toward constructing the important derived actuarial elements such as expectation 
of life, measure of vitality, stationary population, and other functions at each age 
which flow directly from the original statistics. Step by step these statistics 
were subjected to more refined treatment, culminating finally in the work of the 
American Telephone and Telegraph Company within the last decade. 

In Chapter 2 the author explains the individual unit method and the annual 
rate method of compiling life tables. The individual unit method is of no value 
whatever, because the table of survivors is not completed until the end of the 
period of life of the physical property under question, and is then out of date if the 
complete range of life covers an extensive period of years. The only method of 
any value from the point of view of the actuary or of the engineer must be one 
which gives the current death rates or retirement rates at each age. These rates 
are fundamental and if they are known for each age every other function can be 
derived therefrom. At the end of this chapter the author gives a classified list of 
physical properties with respect to which he had been able to collect life tables 
from various sources during the past fourteen years. These physical properties 
are classified under water supply system, telephone, telegraph, electric and rail- 
road. Under each of the groups a number of subheadings occur and under 
railroads there are as many as 21 subheadings such as car wheels, locomotives, 
passenger cars, cedar ties, etc. These 52 physical properties are especially men- 
tioned here because the author attempts, in a later chapter, to build up, from the 
experience of physical properties, seven different types of physical property. 

In the next chapter these types are considered in great detail and numerous 
curves representing the per cent surviving at the beginning of each age interval are 
set forth. These classifications are, in effect, nothing more or less than seven 
steps in the gradual change of the parameters of the same functional curve. It 
appears to the reviewer that the classification of these types is perhaps interesting 
but highly artificial. It may help the non-mathematical reader to grasp the 
notion of the variation in parameters; however, it is more than likely he will fall 
into the error of assuming that these differences are fundamental and much more 
important than is, in fact, the case. It is much like classifying a series of 52 
circles into seven different types based upon the sizes of their radii. 

Chapter 4 is devoted to an explanation of the frequency distributions of re- 
placement of original units. The author calls attention to the seven well-known 
types of Pearson and gives the criteria for the choice of type. He makes use, 
however, of Type I only in fitting the seven distribution classifications of the 
preceding chapter. It is assumed there is a limit range in both directions and 
that the distribution is askew. The author fails to mention that in most cases, in 
actual practice, this method will not apply because Pearson’s Type I curve cannot 
be employed without having the complete distribution over the entire range be- 
cause the moments of the distribution are required in obtaining the constants of 
the formula. The reviewer discovered this fact early in his study of frequency 
distributions of equipment for the American Telephone and Telegraph Company. 
Most of the distributions were incomplete and therefore not amenable to treat- 
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ment by any of Pearson’s frequency curves. Illustrations given in Chapter 4 
are based altogether on complete frequency distributions of replacements. It is 
likely that this situation led the author to determine the frequency curve by 
another method, namely, that developed in Chapter 5 in connection with the 
Gompertz-Makeham formula. When the survivors at each age out of a given 
installation of equipment are derived from the frequency distribution the Gom- 
pertz-Makeham formula becomes at once applicable. It contains four con- 
stants or parameters which may be determined by selecting any four values from 
the 1. data. The determination is much improved by the detailed method ex- 
plained in the Text Book of the Institute of Actuaries, Part II, Chapters V and VI, 
by George King. He uses every item in the original J. data and determines the 
survivor curve. When this is differenced the frequency distribution is obtained. 
Attention should be called, however, to the fundamental fact that an incomplete 
frequency distribution may be employed to determine the complete frequency 
distribution curve by the Gompertz-Makeham formula. In other words, this 
formula has the important property of projecting the survivorship curve, and in- 
directly, the frequency distribution curve beyond the actual data originally given. 
A graphical method is employed by the author in determining the four constants, 
and it appears to the reviewer that this method is not to be compared with that 
proposed by King. To say the least, the method of King should have been in- 
cluded or else referred to as more desirable. The so-called seven classifications 
are illustrated by fitting the Gompertz-Makeham formula to them, and again it 
might be said that the classification is artificial because it merely displays the 
application of the same formula with a variation of the four parameters. 

Average life, by which the author means the expectation of life at birth, is 
discussed in Chapter 6, and its relation to various other statistics is pointed out. 

In Chapter 7 expectation and probable life at all ages are treated chiefly by 
graphical methods. It might be pointed out that the straightforward methods 
employed by the actuary to determine the expectation of life and probable life are 
much superior and involve less work than the graphical methods employed by 
the author. It would be much simpler for the engineer who is interested in the 
actuarial basis of physical property to read the elementary chapters in King,' or 
any first-class treatise on actuarial theory, and derive the functions connected 
with any type of physical equipment by mathematical processes. By this method 
every engineer would get the same result while by the graphical method the result 
of one engineer would be somewhat different from that of another. 

The final chapter on annual renewals deals with the replacement of original 
units and renewals of replacements. The author discusses a method of comput- 
ing annual renewals and illustrates it by an extensive two-page table. Attention 
is called to the fact that when retirements are continuously replaced the property 
reaches a stage which is expressed as the “ultimate” condition, and after this 
stage is reached the renewals are constant and are said to be “normal” annual 


1 Also Life Contingencies, by E. F. Spurgeon, Chapters XI and XII, published by Charles and Edward 
Layton, London, 1922. 

United States Life Tables, prepared by James W. Glover, Part VI and Part VII, Government Printing 
Office, Washington, D. C., 1921. 
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renewals. This is the well-known stage of the life table known to the actuary as 
the stationary table, and the “normal” annual renewals in this case equal the 
number of original units divided by the expectation of lifeat birth. Aninterest- 
ing part of this chapter is the treatment of the oscillatory annual renewal curves 
which precede the stationary stage. The time at which the maximum and mini- 
mum annual renewals occur and the time required for annual renewals to become 
constant are all discussed in some detail. This chapter is perhaps the most inter- 
esting one in the book. 

The work of Professor Kurtz, undoubtedly, will be of much service to engineers 
and others interested in the actuarial basis of physical property, and he is to be 
congratulated on being the first one to write a treatise on the fundamental princi- 
ples of the subject. I hope that the author, in any revision of the book, will make 
it conform to the long established symbols and definitions and names interna- 
tionally adopted by actuaries. The subject is essentially actuarial and it is 
unfortunate to introduce a new notation and new names even though they may 
appeal to engineers. 

The set-up of the numerous diagrams and tables is excellent and the work of 
the Ronald Press Company in general with regard to printing and formulas is to 
be commended. 

James W. GLOVER 


Food Supply and Raw Materials in Japan, an Index of the Physical Volume of 
Production of Foodstuffs, Industrial Crops, and Minerals, 1894-1927, by E. F. 
Penrose. Chicago: The Chicago University Press. 1930. 75 pp., charts. 


This study was prepared for the Kyoto Conference of the Institute of Pacific 
Relations in 1929. It is a compilation of indexes of foods, industrial crops and 
minerals produced in Japan from 1894 to 1927. The data for the indexes have 
been taken from the official reports of the Japanese government bureaus, and the 
statistical technique follows Professor Day’s method of constructing production 
indexes. Supplementary indexes of food production and agriculture have been 
constructed for later years that are more comprehensive than the original index 
which is based on the data available since 1894. Besides these indexes of pro- 
duction, the author has attempted to measure the food supply of Japan in rela- 
tion to the population problem. For this purpose he has constructed an index of 
imports of food which he combines with the index of production of foods and 
calls ‘“‘home production plus imports.” This combined index is intended to 
represent the available food supply of Japan, but is not entirely satisfactory for 
this purpose because it does not exclude exports of foods. The author has realized 
that something ought to be done about the exports, but he has failed to realize 
that they should be deducted from home production since it is obviously impossi- 
ble to subtract them from imports. He concludes “in view of this difficulty and 
also because the quantity and value of food exported is very small, no serious loss 
of accuracy would result from the omission of the factor of food exports.”’ In the 
years 1925 to 1927 exports of food from Japan to foreign countries amounted to 
37 per cent of the value of the food imported from foreign countries. It is too 
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large an item to be ignored. There is very little interpretation of the data or the 
indexes. The author seems to be more concerned with combating the statements 
of other writers than in analyzing his own material. Trend lines have been 
fitted to the index of mineral production, to the food index and to the index of 
home production plus imports. 

Dorotuy J. ORCHARD 


Statistical Methods for Measuring Occupational Morbidity and Mortality. Studies 
and Reports, Series N (Statistics), No. 16, International Labour Office (League 
of Nations). Published by P.S. King & Son, Ltd. (Distributed in the United 
States by the World Peace Foundation, 40 Mount Vernon Street, Boston, 
Massachusetts.) 1930. 208 pp. 

The United States plays a singularly unimportant part in this valuable refer- 
ence book, because it deals with official occupational mortality (we have no 
official occupational mortality) and with records of sickness insurance (we have 
no general sickness insurance). The volume does not discuss the technique of 
specific investigations of occupational hazards—a field in which important work 
has been done in this country. This is a natural omission, since a standardized 
technique possible of generalization or of summary in a single book can hardly be 
derived from such specific investigations; but it does seem a little unfortunate to 
have so much emphasis placed upon the usual paraphernalia of vital statistics, 
especially standardized rates. However, it is to be observed that when actual 
analyses are made in the latter part of the book no reliance is placed upon stand- 
ardized rates. Instead, age curves of excess mortality and morbidity are em- 
ployed. 

In fact, most of the criticisms which one would feel like making after reading a 
particular chapter of the book are met by certain qualifications occurring in other 
chapters. The question is whether these qualifications have been thoroughly 
assimilated by the authors. For instance, the difficulties in the path of interpret- 
ing official morbidity records are well brought out in Chapter 9, but in the face of 
these facts the book was none the less developed along the general lines of a com- 
parison between normal sickness experience and the experience for a particular 
occupation. The final conclusion is: ‘Calculation of death-rates and sickness- 
rates for ages, and their comparison by a common standard, seem, therefore, the 
best method of arriving at statistical conclusions on occupational health.” Asa 
matter of fact, sickness as indicated by records of disability is not a distinct en- 
tity. Excess rates for a particular occupation may express many other things 
besides an industrial hazard. It is even doubtful whether any conclusion would 
be justified on the basis of such comparisons alone, although the material has 
value as one body of evidence. In other words, in the end, the qualifications 
previously expressed have been lost sight of. 

It might seem out of place in this JouRNAL to object to having quite so much 
emphasis placed on the “statistical notion”; but all adequate analyses of the 
health of working people are “‘statistical” in nature—i.e., they deal with mass 
data by means of certain necessary principles of quantitative analysis. Any 
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individual observations which cannot be treated in such a way are of doubtful 
validity, however much they may be the stuff of our older science about health. 
Thus, it is rather one-sided to separate out, as was done in this book, the analysis 
of current official records as being “‘statistical,” and omit the intensive phases of 
the quantitative analysis of data obtained in the course of a specific investigation, 
which are likewise “‘statistical.’”’ On the other hand, the greatest credit is due to 
the authors of this publication for their clear-sighted understanding of the scope 
and limitations of the particular statistical field chosen for this description of 
technique. Perhaps the book would be found to be of most value as a text-book 
of a rather elementary nature in the field of vital statistics. It would obviously 
have to be supplemented by a thorough study of chance, since, unfortunately, 
this volume makes no reference to the probable error or other means of measuring 
chance variation. This factor cannot be disregarded, since rates for occupations 
are often based on rather small numbers. Its omission from the bulletin is a 
serious mistake. Moreover, there would be required some further instruction in 
the interpretation of morbidity data, especially as to international comparisons. 
The book is a little hazy as to precise definitions of morbidity, and uses certain 
material without specifying the “‘ waiting period” or other pertinent facts. 

A final word might be said in regard to one technical method which is novel in 
nature. It is an attempt to judge the health of workers in an occupation by the 
shape of the age curve of excess mortality or morbidity. The nature of selection 
(positive selection being the tendency for certain occupations to attract healthy 
and vigorous persons, and negative selection being the tendency for an occupa- 
tion to attract persons predisposed to sickness) is also judged by the shape of 
this excess curve. The conclusion is reached: ‘‘A convex excess curve of mor- 
tality or morbidity may be considered as strong evidence that the excess morbid- 
ity or mortality is occupational.’”’ The analysis is very interesting, but one is 
a little skeptical when he finds that certain allied occupations of related industries 
fall into positive, negative, and no-selection groups. For instance, why should 
cotton card and frame tenters show positive selection while the corresponding 
occupation for the wool and worsted industries shows negative selection? 

Within the limitations mentioned, the volume is a splendid contribution to 
technique—always an important step in the progress of any science. 

Roto H. Britren 


United States Public Health Service 


The Measurement of Man, by J. A. Harris, C. M. Jackson, D. G. Paterson and 
R. E. Scammon. Minneapolis: The University of Minnesota Press. 1930. 
215 pp. 

The Measurement of Man consists of four lectures delivered under the auspices 
of Sigma Xi at the University of Minnesota by members of the University. 

The first of these is by the late Professor J. Arthur Harris, whose death at the 
height of his powers has deprived American Biometry of its leader. Dr. Harris 

has given a characteristically clear and readable presentation of the more im- 

portant simple methods for describing the statistical characteristics of popula- 
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tions. He deals with frequency distribution, symmetrical or otherwise, the mean, 
standard deviation, coefficient of variation, coefficients of correlation and regres- 
sion, correlation of a measurement with deviations of a component from its most 
probable value, partial correlation and the measurement of relations between 
non-measurable characters. These are illustrated by a variety of physical and 
physiological characters of man. 

Professor Jackson discusses ‘Normal and Abnormal Human Types.” He 
begins with a brief consideration of the conception of race, using Ripley’s well- 
known maps of Western Europe, shaded according to incidence of pigmentation, 
stature or cephalic index, to bring out the point that each locality in a long set- 
tled region has its own peculiar combination of trait averages only roughly to be 
combined in such generalizations as the Nordic, Alpine and Mediterranean 
races. That there are important regional differences even in the United States 
is illustrated from the results of the United States draft records. A somewhat 
detailed comparison is made between the physique of students of the University 
of Minnesota and the United States draft. The chapter concludes with a brief 
discussion of the physiological basis of physical type and of the relations of type 
to incidence of disease. 

Professor Paterson discusses “ Personality and Physique.” He begins with 
an entertaining account of the popular beliefs in regard to blondes and bru- 
nettes, high brows and low brows, etc., and the way in which the validity of these 
beliefs and of the confident assertions of phrenologists and of modern physiog- 
nomists have uniformly evaporated under actual quantitative test. Height and 
weight indeed appear to show a positive correlation with mental capacity, but one 
that is negligibly small. The variations in rate of anatomical development and 
of mental development in children have been shown to be largely independent. 
Even physical condition has been shown to be practically independent of IQ un- 
less disease has actually invaded the central nervous system. Only in the case 
of the relation between build and temperament (both probably subject to the 
influence of endocrine glands) does quantitative study appear to give any im- 
portant support to popular beliefs on correlations between body and mind, and 
even build shows no appreciable relation to IQ. 

Professor Scammon deals with “‘The Measurement of the Body in Childhood.” 
Data are presented on the general growth of the human body and also on the 
growth of particular organs. Many of these naturally follow closely the general 
trend with its rapid rise in infancy, slowing down in the second half of the first 
decade, secondary acceleration with puberty and final approach to the mature 
status. Many organs, however, follow widely divergent laws of growth, and Dr. 
Scammon recognizes three main types in addition to the general type. The 
nervous system and closely related parts show rapid growth only through in- 
fancy, reaching two-thirds or more of their final weight at three years of age. 
The lymphoid system reaches a maximum at about twelve years, which is nearly 
double the weight at twenty years. The genital organs grow little between early 
infancy and puberty, but then exhibit very rapid growth. A few unclassified 
organs show intermediate trends, and a few (especially the suprarenals) actually 
lose weight following birth and reattain the birth weight only shortly before 
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maturity. The fetal growth curves of all organs are shown to be surprisingly 
similar, in view of the extreme divergence which takes place during the first 
month after birth. Only the nervous system continues for some time the pre- 
natal growth rate. 

The book is obviously not intended to be a comprehensive survey of the sta- 
tistical properties of human populations. It is, however, of great value as a 
series of essays presenting the approach and conclusions of four men who have 


i t tributi to the field. 
made important contributions to the fie — 


The University of Chicago 


Numerical Mathematical Analysis, by James B. Scarborough. Baltimore: The 
Johns Hopkins Press; London: Humphrey Milford, Oxford University Press. 
1930. xiv, 416 pp. 

The book starts with a discussion of the absolute, relative and percentage er- 
rors in approximate calculations, and with applications of error formulas to the 
four fundamental operations and to logarithms. Then follows very appropri- 
ately the discussion of the accuracy of approximations from formulas and in 
particular from series. 

Chapters II-VI deal with interpolation, and the accuracy of results obtained 
from interpolation formulas. In this connection, considerable emphasis is placed 
on remainder terms. 

Chapter VII deals with numerical differentiation and integration, and Chap- 
ter VIII with the accuracy of quadrature formulas. In connection with the 
accuracy of different quadrature formulas an interesting problem is proposed as 
to the relative accuracy of Simpson’s Rules and Weddle’s Rule. In the com- 
parison of Simpson’s one-third rule with the three-eighths rule, the following 
conclusion is drawn: “Since the one-third rule is simpler in form, more flexible 
and convenient in its application, and more accurate than the three-eighths 
rule, there is no reason why the latter should not be relegated to the category of 
useless things.”’ 

It seems to the reviewer that this sweeping statement is not fully justified by 
the demonstration. The proof presented is dependent on the validity of neglect- 
ing terms of a Taylor expansion beyond sixth derivatives or on the approximate 
equality of the remainder terms in the two series. It seems rather strange that 
the author would make such a general statement on page 155 to be followed by 
the qualifying remark on page 156 with which the reviewer is in agreement. 

One of the most interesting chapters of the book is on Graeffe’s Root-Squaring 
Method for Solving Algebraic Equations. It seems that probably one of the 
most useful chapters is that on the numerical solutions of differential equations 
by successive approximations. The closing chapters deal with the normal law 
of error, least squares, probable error, empirical formulas, and harmonic analysis. 
This book does not aim to provide forms for numerical calculations, but deals 
rather with the most important principles used for obtaining numerical results 
from data, and the means of estimating the accuracy of the results. 

H. L. Rrerz 


University of Iowa 
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The Economic Aspects of the History of the Civilization of Japan, by Yosoburo 
Takekoshi. New York: The Macmillan Company. 1930. 3 vols. 1542 
pp., index. 


Upon the thesis that “‘at all times and in any state, the true key to history 
must be found in man’s economic activities,” Yosoburo Takekoshi has compiled 
the first important economic history of Japan by a Japanese to appear in the Eng- 
lish language. It is a comprehensive work of three volumes and will undoubtedly 
occupy a position along with James Murdoch’s painstaking History of Japan 
as a standard work of reference on Japanese history for Western students. It is 
based primarily upon Japanese sources with some use of Chinese documents. 
Apparently, original sources were consulted to a very large extent, though un- 
fortunately the volumes are very poorly documented. Aside from occasional 
references in the text, it is impossible for the reader to determine what sources 
have been used on the origin of many facts or conclusions. No bibliography is 
included. There is considerable repetition, a fault of organization that is prob- 
ably due to the necessity of employing a large editorial staff in the colossal task 
of assembling material and completing the preparation of the work in the com- 
paratively brief period of five years. 

The economic thesis is followed closely. There is scant mention of the roman- 
tic episodes of Japanese history, and the wars and struggles of the feudal lords 
are introduced only as necessary background for the understanding of economic 
developments. The interest of the author seems to be primarily in the tracing 
out of the origins of Japanese institutions and the greater part of the three vol- 
umes is devoted to the discussion of such topics as the growth of the Japanese 
land system, the banking, monetary and tax systems, the importance of early 
foreign trade, and the functions of the za or merchant guilds and the tonya or 
associations of middlemen. 

Mr. Takekoshi is evidently a student of European as well as Oriental economic 
history, for he repeatedly brings out points of resemblance between the economic 
institutions of Japan and of Europe either in their origins or in their functions. 
The ancient Japanese land system and the English manorial system appear to be 

fwery much alike. The Japanese and European banking systems are similar in 
their origins. In the Japanese za, dating back to the Hojo period of the 13th 
century, Mr. Takekoshi sees the counterpart of the European guilds, and in the 
union of the za that developed and flourished in the Ashikaga period from the 
14th to the 16th centuries, he finds an Oriental Hanseatic league, limited it is 
true to a single country. Of particular interest and value are the lists of com- 
modities important in the foreign trade of different periods, the lists of feudal 
lords and their revenues, the inventories of the wealth of some of the families, the 
expenditures of the shogunate, and the lists of the tonya and za that are quoted 
by the author. 

Mr. Takekoshi has divided Japanese economic history into seven periods. The 
first period, extending from 645 to 956 A. D., was marked by the centralizing 
and strengthening of the governmental system and by the land reforms embodied 
in the statutes of Taika and Taiho which the author holds were comparable in 
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their importance and influence to the Codes of Justinian. The second period, 
extending to the latter part of the 12th century, was distinguished by the slow 
disintegration of the central authority, by the growth of a land-holding class, 
and by the beginning of feudalism. The third period, terminating about 1350, 
was a period of stability in which the military class increased its power and 
feudalism gained a firm hold. During the early years of the fourth period, 
which covered about two centuries, is to be found the beginning of Japanese 
foreign trade in the tribute ships dispatched to China by the Tenryuji Temple. 
Later in the period, Japan invaded China and Korea for plunder, the trade with 
China and Portugal became important, commercial cities were established and 
the land economy of the previous period was supplanted by a money economy. 
The fifth period, a brief period of thirty years, was noteworthy for a reéstablish- 
ing of the authority of the central government at the expense of the feudal lords 
and for the transition from a local to a national economy. It was followed by 
the long and important Tokugawa era, a period of more than two hundred and 
fifty years of peace and isolation. Contact with foreign countries was limited 
to trade with the Dutch and Chinese through the port of Nagasaki. Within 
the country, the power of the military classes was gradually transferred to a new 
class of wealthy merchants. Christianity was suppressed and the Japanese con- 
verts to Catholicism were persecuted. The seventh and final period opened 
with the fall of the shogunate and the restoration of the Emperor to power. It 
is the period of the opening of Japan to the outside world and of the westerniza- 
tion of the country. 

It will be noted that Mr. Takekoshi has based his periods almost entirely upon 
events and developments within the country. Another division that would 
perhaps have more significance for the non-Japanese reader would be one based 
upon Japan’s relations with foreign countries. Four periods stand out and are 
easily distinguished in reading Mr. Takekoshi’s work. The first is a period of 
little foreign contact with the exception of the cultural influences reaching Japan 
from China and Korea; the second is a period of Japanese expansion with inva- 
sions of Korea, of depredations of Japanese pirates along the China Coast and in 
the South Seas, and of Japanese commercial penetration as far south as the Philip- 
pine Islands, Siam and Java; the third is the period of isolation of the Tokugawa 
shogunate; and the fourth is the modern period of world importance and indus- 
trialization and westernization. The second period, as described by Mr. Take- 
koshi, is of especial interest. Japanese pirates and traders controlled the China 
seas. They had met and were competing with the Dutch and English in Java, 
Malaya and Siam and there was open conflict with the Spanish in the Philippine 
Islands. It is of some interest to speculate upon the different trends that the 
history of the Orient and of the imperialistic European nations might have taken 
if this period had not been interrupted early in the 17th century by the Toku- 
gawa edicts of isolation which removed Japan for two centuries and a half as a 
commercial and political rival in Asia and left the way clear for European ex- 
pansion. 

In the preface are related the circumstances that inspired the preparation of 
the present work. A number of years ago, M. Gustave Le Bon in talking with 
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Viscount Motono, then Japanese ambassador to France, referred to Japan’s 
rapid rise to world power and compared her progress to that of a comet flashing 
across the sky, dangerous to approach and uncertain in its appearance and dis- 
appearance. He added that like the comet Japan might pass abruptly from 
sight beneath the horizon. To combat this idea, Viscount Motono interested a 
group of influential Japanese in the compiling of an economic history and finally 
prevailed upon Yosoburo Takekoshi to undertake its preparation. Mr. Take- 
koshi has made an extremely valuable and important contribution to our 
understanding of the Orient, but it cannot be claimed that he has answered 
successfully the real significance of M. Le Bon’s speculations. He has demon- 
strated that Japan has a history dating back many centuries and that her eco- 
nomic institutions have paralleled in their development the institutions of 
Europe, but he has given scant attention to any analysis of the country’s indus- 
trial and commercial strength. His treatment of the modern period is brief, and 
he is not concerned with the progress and potentialities of Japan in manufac- 
turing and in commerce though it is upon such progress and potentialities, and 
not upon the antiquity of her institutions, that Japan’s position as a world 
power must depend. 
Joun E. OrncHARD 


Columbia University 


Industrial Structure of New England, by Charles E. Artman. Part I of the Com- 
mercial Survey of New England, Bureau of Foreign and Domestic Commerce, 
Domestic Series, No. 28. Washington: Government Printing Office. 1930. 
xii, 591 pp. 

This volume is a general descriptive survey of New England as a producing 
region, with some analysis of industrial conditions and their development. 
Major attention is paid to manufacturing, but considerable space is devoted to 
agriculture, forest resources, minerals, water power, fisheries, and transportation. 
Government bulletins provide the chief source of information, but in the case of 
manufacturing industries special inquiries were made to supplement the Cen- 
suses of Manufactures. These special reports afford considerable information 
with respect to methods of manufacturing and improvements in technique, 
marketing organization, plant capacity utilized, and the extent of seasonality in 
the industries. The returns vary considerably; in some cases three-quarters of 
the output is included, while in others as little as thirty per cent. 

The author is concerned chiefly with the period from 1920 to 1927, although 
some of the descriptive material and the general tables pertain also to earlier 
years. The tables referring to each industry are less complete, usually present- 
ing figures for 1925 and either 1923 or 1927 only. There are relatively few errors 
considering the large number of tables, and these are of minor importance. For 
example, on page 135, the footnote should read “northern New England” in- 
stead of “‘southern New England,” and on page 377, total wage earners in 1925 
should be 17,730 instead of 27,730. 

Attention is called in the book to the importance of industries other than tex- 
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tiles and leather goods, usually identified with New England. Using “value 
added by manufacture”’ as a criterion, rather than “total value of product”’ or 
total wages bills, the metal industries are shown to be the most important in the 
region. The growing importance of high-grade and speciality goods of all types 
is stressed. 

The importance attributed by many executives quoted to hand-to-mouth 
buying as a cause of poor business conditions seems unjustified. This policy 
merely places the burden of carrying stocks on the manufacturer instead of the 
jobber or retailer. In so far as the burden was formerly carried by firms outside 
New England it does affect the local situation, but the major element in increas- 
ing costs for New England companies seems to lie in the demand for a greater 
variety of style rather than in the method of purchasing in small lots. The sur- 
vey does not consider the general depression of 1930-31, but in the case of the tex- 
tile industry it seems to present a more favorable picture than is warranted, since 
the study ends with 1927 when the period of poorest conditions in that industry 
was just beginning. Too little consideration seems to be paid to competition 
from inefficient firms (p. 306), although later (pp. 314-15) comments quoted from 
mill executives indicate that proper depreciation was not being made by many 
mills, which would lead temporarily to lower costs and cut-throat competition. 

The book has a great deal of useful information for the student of economic 
history or of industrial organization. And the author has contributed a distinct 
service in gathering together these data from a wide variety of governmental 
and trade sources. 

W. Epwarps Bracu 


Harvard University 


Japan’s Economic Position, by John E. Orchard, with the collaboration of 
Dorothy Johnson Orchard. New York: Whittlesey House, McGraw-Hill 
Book Company. 1930. 504 pp. 

The title of this book is misleading, and the subtitle, ‘The Progress of In- 
dustrialisation,” gives a better indication of the contents and value of the book 
than does the main title. There can be no justification for claiming to assess the 
“economic position” of a country without reference to the banking system, to 
currency, finance and taxation, and with scanty treatment of commerce and dis- 
tribution. 

Professor Orchard and his collaborator travelled very extensively during a 
short stay in Japan and carried through what must have been a most strenuous 
program. A valuable feature of the book is the attention which is given to the 
continued existence and importance of domestic and other small-scale industries 
in Japan. This aspect of Japanese economic life is apt to be overlooked in most 
studies, which tend to concentrate on the development of large scale factory in- 
dustry. Probably the same thing is true of China. Orchard’s best work seems 
to the reviewer to lie in his descriptive material on these smaller scale industries, 
especially that part of it concerned with geographical factors. 

There is reason for believing, however, that the picture of industry as a whole 
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and the conclusions drawn show a faulty perspective which has led to undue pes- 
simism. Professor Orchard reiterates the statement (pp. 182, 242, 342) that 
“Tndustrialisation has been in progress in Japan for 75 years.” This curious 
generalization is apparently (see p. 242) intended to convey the impression that 
industrial development has been slow and difficult in Japan. In fact, however, a 
statistical analysis of data on manufacturing production started by Mr. Yamada 
and the present reviewer and completed by Mr. Yamada (published only in Jap- 
anese) shows that industrialization in a quantitatively significant sense is a 20th- 
and not 19th-century development in Japan. Orchard’s statistical background 
is generally inadequate. Confident generalizations abound all too frequently: 
his short, direct sentences, admirably suited as they are for some purposes of 
exposition, often give too dogmatic and unqualified an appearance to his generali- 
zations. Too much importance seems to be given to the number of workers 
employed as a measure of the relative importance of different industries. Mr. 
Yamada and the reviewer, in connection with index number construction, de- 
cisively rejected this criterion as even more unreliable in Japan than in Western 
countries. This is directly opposite to Professor Orchard’s view. (See p. 111.) 
At present there is no criterion satisfactory to statisticians and the only thing to 
do is to await the results of the forthcoming census of production, which will 
make available ‘“‘ values added in manufacture” in the different Japanese indus- 
tries. When this information is available we shall be in a better position to 
judge the significance of the assertion that ‘‘there are few industries that are able 
to continue without government assistance.” The subsidized and heavily pro- 
tected industries may make an imposing list, but it is likely that their importance, 
when a system of weights based on values added in manufacture can be con- 
structed, will be found much less than that of the industries able to continue 
without government assistance. 

Professor Orchard’s unfortunate propensity to hasty and sweeping generaliza- 
tion has led him to assert that “‘the Japanese are not originators or inventors in 
things mechanical” (p. 92). Again, “In over 100 establishments visited, I 
failed to find a single important mechanical appliance of Japanese invention” 
(p. 252). Presumably the first statement is a deduction from the second. The 
Toyoda loom is referred to very briefly (p. 252) but its nature and significance do 
not appear to have been appreciated, nor does Orchard appear to have seen one: 
apparently he has overlooked the descriptions of it by Mr. Arno S. Pearse and 
by Miss Freda Utley in 1929, and the one which appeared in the Manchester 
Guardian Commercial in January, 1930. There is no mention of the Enshu auto- 
matic, the Kimoto, the Kanai, Osaka Kaia, the Kosakusho shuttle changer ar- 
rangement, and the Kanegafuchi Company’s automatic loom, all of which are 
Japanese inventions and were noted by Mr. Arno S. Pearse, Secretary of the In- 
ternational Federation of the Master Cotton Spinners’ and Manufacturers’ 
Associations, in a work published in 1929. Pearse’s verdict on the question of 
the Japanese and mechanical invention in textiles is directly opposite to Or- 
chard’s, and as it is the view of a recognized textile expert it can hardly be set 
aside. It is surprising that Orchard’s bibliography contains no mention of this 
work, or of other English works, such as the valuable cotton reports of Mr. Cun- 
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ningham and the reports for the British Department of Overseas Trade of Messrs. 
Sanson, Boulter, Parke Smith, and Macrae, and the account given in Lancashire 
journals of Miss Freda Utley’s investigation. On account of the keen com- 
petition between Lancashire and Japan in export markets for textiles much 
attention has been given in England to costs and organization in Japanese textile 
industries, and the literature, which in many respects gives a very different picture 
from that by Orchard, on the basis of investigations not less thorough than his, 
should have been taken into account by him. Nor should discussions of costs be 
confined too closely to the factory; attention should be given to the organizations 
for purchase of raw materials and marketing of the finished product. Limits of 
space prevent the following up of all these points, but the reviewer feels that Pro- 
fessor Orchard has underestimated the strength and the future prospects of 
Japanese industries. 

The discussion of labor conditions and the labor movement appears to the re- 
viewer to be among the soundest material in the book. It does not add very 
much to what was available to readers of newspapers and periodicals in Japan 
during the period, but it is written with an understanding of the labor viewpoint 
and with a freedom from capitalist bias not often found in Western books on 
Japan. At the same time the case of the management is represented very fairly. 
The realities of the dormitory system are well described, as well as the extraordi- 
nary personal restrictions involved, and the way in which these restrictions handi- 
cap combination and hamper the conduct of strikes. More might have been 
said of the worker’s position when unemployed, since the fallacy still persists 
among some recent writers that the family system is a satisfactory substitute for 
unemployment insurance. 

The discussion of the population problem leaves much to be desired. It is 
not at all clear what Professor Orchard means by overpopulation. On page 342 
it is asserted that ‘‘Japan is a land overpopulated. .. .” Again, “The atten- 
tion and encouragement. given to emigration by the Japanese Government are 
strong evidence of the desperate circumstances of the country” (p. 45). But on 
page 19 we find that “‘the great increase in population during the past half cen- 
tury has been accomplished without the sacrifice of the standard of living of the 
people.”’ Now the available evidence, much more extensive, if the Japanese 
sources available are fully utilized, than appears in this book, points to a consid- 
erable rise in per capita consumption. Hence the last of these three statements 
is more than justified. But what becomes of the two former statements? If 
we take it that a rise in per capita production, consumption, and income is evi- 
dence that no overpopulation exists, then what evidence we have points to the 
view that Japan is not overpopulated. The case for believing that Japan is 
overpopulated would have to rest on the optimum theory, but on this basis the 
utmost that can be said now is that Japan may be overpopulated. There is no 
quantitative evidence to justify the categorical statement, “Japan is overpopu- 
lated.”” There is, indeed, a case for the view that too many workers are engaged 
in agriculture, and it seems clear that this is the basis of Professor Orchard’s 
pessimism. It is an instance, however, of occupational overpopulation, and is 
not necessarily evidence of general overpopulation. 
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With an eye on crude birth and death rates alone, Professor Orchard rejects 
the idea that “‘the rate of population growth had been retarded. . . . The more 
recent returns tell a different story” (p. 4). But crude birth rates in Japan are 
influenced by what Dublin and Lotka call ‘the residual effects of past fertility,” 
and the fertility rate has definitely declined for at least a decade. 

“Japan has accomplished her phenomenal increase of population, not by the 
conservation of life but by an amazing fertility” (p. 16). There is nothing 
“phenomenal” about the increase of population: available statistics point to an 
increase less rapid than that of England and some other countries in the 19th 
century. Fertility is not “amazing”: it is no greater than that shown in many 
Western countries a very few decades ago. The extraordinary assertion that 
“ Japan’s population increase is not due to any lowering of the death rate through 
the introduction of Occidental sanitation ed science,” is based on an uncritical 
comparison between statistics for years when registration was efficient and those 
for years when it was grossly incomplete. The idea that cholera was “almost 
unknown” in the feudal period (p. 11) is mistaken. The historical discussion, 
based on a few secondary sources, contains too many confident generalizations. 
An inadequate understanding is shown of the qualitative defects of Japanese 
diet (p. 34). The need of more animal protein is not clearly brought out: the 
suggestion that more potatoes be grown does not help. It is illusory to suppose 
that a change that would remedy the qualitative defects would at the same time 
“provide for a larger population’”’—from home sources at least. The important 
researches of Japanese biochemists are not referred to. 

E. F. PENROSE 

Food Research Institute, 

Stanford University 


American Standards and Planes of Living, by Thomas D. Eliot. Boston: Ginn 
and Company. 1931. 931 pp. 

This is a collection of readings gleaned from many sources in the fields of social 
work, economics, and sociology. Like most selections of readings held together 
by an idea of the editor, it lacks vigor. The unifying idea throughout most of 
the book is the maintenance of the distinction between planes of living actually 
achieved and standards of living hoped for. 

The study is intended to serve as a text-book and it therefore includes the 
usual preliminary questions, citations and subsequent exercises. A well chosen 
and ample list of references brings each chapter to a close. The selections in the 
body of the book are organized to indicate the significance of standards of living, 
the planes of expenditure and living, the relativity of standards and the relation 
of standards of living to the economic process. There are selections regarding 
expenditures, budgets and the interplay of sociological factors. The material 
is abundant but unfortunately not always interesting or important. 

For some not very obvious reason the chapter on the economics of consumption 
is devoted largely to extracts from the writings of Foster and Catchings. Fortu- 
nately more important selections on the economics of consumption are spread 
over other parts of the book. 
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A book of this nature can be of interest only to young students. It is a book 
from which to teach rather than a book to read. In a few places the subjects are 
barely skimmed. Another illustration might be offered in addition to the weak 
chapter on the economics of consumption. It would be quite a terrible thing for 
a young student in a school of social work, where general economics is not a 
major interest, to write into her notebook Simon Patten’s assertion that the 
crisis in American Home Life is caused chiefly by insufficient capital! This 
is not one point of view among many, but the only selection covering the 
topic. 

Despite the size of the book, the editor has found little space for labor legisla- 
tion as an expression of the social interest in protecting what the editor would 
prefer to call the plane of living of wage earners. 

The book should be of value in classes in social work, less so in economics and 
barely at all in statistics. The index number problems are not handled very 
critically. The section is made up of unrelated articles which the editor tried to 
place in intelligent order. It isa good illustration of the inferiority of this method 
of presentation compared with direct elaboration by a single competent author. 


Gustav Peck 


Stock Market Theory and Practice, by Richard W. Schabacker. B. C. Forbes 
Company. 1930. 875 pp. 


This book presents an excellent description of stock market machinery and 
stock market routine. It also contains a rather brief summary of what is ordi- 
narily described as corporation finance. It goes much farther than the ordinary 
text on corporation finance in its description of what might be called the day-to- 
day or technical movements in the stock market. The only difficulty is that the 
movements are not mathematically or statistically described. There is the 
“triangle or coil”” movement, the ‘‘ head and shoulder formation,” the “‘triangu- 
lar bottom,” the “doubie top,” the “broadening top,”’ the ‘‘ascending bottom,” 
etc. The movements are illustrated so that the observer could locate them in 
typical cases but there would be many border line cases where the observer would 
be uncertain. This is particularly true of the “head and shoulder movement.” 
The forecasting value of the formations is described and illustrated in a few cases. 
However, there is no statistical basis set up for verifying the forecasting principles, 
which are described in connection with the movements discussed. A cautious 
individual would be compelled to hold quite tentatively the principles of trading 
developed on the basis of the limited observations recorded in the text. How- 
ever, the book is a pioneering document in the effort to interpret the status of the 
stock market on the basis of the day-to-day movements of prices. 

The interest in this subject will command a rather wide attention to the princi- 
ples developed in connection with the charts and data presented. 


SPURGEON BELL 
Ohio State University 
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Trends in Foundry Production in the Philadelphia Area, by Anne Bezanson and 
Robert Gray. Research Studies III, Industrial Research Department, 
Wharton School of Finance and Commerce, University of Pennsylvania. 
1929. 77 pp. 

Like other monographs in this series, this study represents a progress report on 
one of the continuing investigations carried on under the auspices of the In- 
dustrial Research Department of the Wharton School. This report well illus- 
trates how a university research group may pioneer usefully in the experimental 
development of new economic series. 

A local study of foundry production is especially appropriate. The industry is 
a loose and decentralized one composed principally of small scale units producing 
an infinite variety of products dependent for distribution upon local or regional 
markets. Little economic data have been available for this industry, especially 
for the gray iron branch. The identity of the industry is inextricably lost in the 
Census of Manufactures where the only distinguishable reference has to do with 
the hybrid category “foundries and machine shops not elsewhere classified” from 
which are excluded all shops directly integrated with other manufacturing con- 
cerns engaged in the further fabrication of their own castings. The jobbing 
foundry, physically dissociated from other processes, is usually a small scale 
affair quite unrepresentative of the other branches. The larger size of the steel- 
melting units, both isolated and integrated, reflects the recent inroad of steel into 
the domain of the gray iron casting. The heterogeneous and disorganized 
character of the industry and the miscellaneous nature of its product furnish 
ample explanation of the scantiness and recent origin of separate statistics for the 
industry. Yet the very localism of foundry economy lends special interest to a 
study of trends in production of commodities of such basic character. Foundry 
production appears to be a sensitive indicator of business conditions, closely 
comparable with pig iron production but lacking the extreme fluctuations of the 
latter. 

This book is devoted principally to the presentation and analysis of monthly 
data from 1926 to 1929 covering 37 identical gray iron and 12 steel foundries. 
A single chart presents the combined production history of these plants with the 
addition of four malleable foundries. Malleable iron is of negligible importance 
in the district, however, and the authors devote little space to the data for the 
four plants whose activities follow closely the trends in the Department of 
Commerce series covering 137 malleable plants. 

Greatest interest attaches to the discussion of gray iron foundries since this is 
the first study of identical gray iron plants known either to the authors or to the 
reviewer. The production curves show a marked seasonality throughout. The 
findings make short shrift of a number of common assumptions about the indus- 
try. The unexpected lack of difference in stability between jobbing foundries 
and those integrated with manufacturing plants throws interesting light on the 
difficulties in attaining that degree of internal balance which justifies integration 
of successive processes. The lack of difference seems due in part at least to the 
failure of manufacturers to discover the optimum size of foundry to tie in with 
their other operations. The small integrated foundry appears to have fared 
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worse than either the jobbing or the large integrated foundry during the period 
under review. It is interesting also that founders in outlying districts have not 
maintained their share of the business in competition with city foundries in spite 
of lower rentals and labor costs. 

Comparison of production and shipments with the computed average prices of 
gray iron castings indicates a downward trend in prices from 1926 to 1929, ap- 
parently reflecting the inducements successfully offered by the industry in the 
recouping of business in 1928 and 1929. 

After a critical discussion of the technical factors involved in the computation 
of plant capacity the authors conclude that all technical methods involve at some 
point or other an assumption that actually realized productivity may be prac- 
tically regarded as a theoretical maximum. This is regarded as unjustifiable, 
and the authors fall back upon the best judgment of individual producers. In so 
doing it is not clear that they have avoided the fallacy which they impute to the 
more technical methods. At any rate the authors are on firm ground in insisting 
that a better classification of product is prerequisite to the solution of the 
capacity problem. 

Whatever the demerits of the capacity estimates, they serve to show the serious 
over-expansion of the industry. Although individual concerns in single months 
attained production at virtually full capacity, the gray iron foundries as a whole 
rarely exceeded 50 per cent of capacity operation. The steel foundries performed 
somewhat better, producing at 60 per cent during peak months. 

The Philadelphia steel founders have shared in the general upward movement 
in the production of steel castings as shown by the comparison between the local 
data for 12 plants and the Department of Commerce series for 130 steel foundries. 
The local curve shows sensitivity to local market conditions which justifies its 
use in studying the Philadelphia area. 

The reviewer joins with the authors in the hope that the study may serve to 
emphasize the usefulness of general statistics of gray iron output to supplement 
the statistics for malleable iron and steel castings. Few industries are in more 
dire need of statistical tools for better planning.! 

MerepITH B. GIvens 


National Bureau of Economic Research 


The Black Worker: The Negro and the Labor Movement, by Sterling D. Spero and 
Abram L. Harris. New York: Columbia University Press. 1931. x, 509 pp. 
Most of the material in this book is concerned with the attitude of American 

labor groups toward the colored worker. The authors have drawn heavily upon 

unpublished manuscripts and interviews and correspondence. The result is the 
best work now available on the subject, and one which serves as another monu- 
ment to the late Henry R. Seager, to whom the book is dedicated. 

The twenty-one chapters are divided into five parts, supplemented by four 
appendices and an unusually complete bibliography. Part I furnishes the back- 
ground. The emancipation of the Negro brought only a few artisans into compe- 
tition with white workers, whose craft unions promptly and typically refused to 


1 Compare this study with a special survey of gray iron foundries published in 1929 by the Depart- 
ment of Commerce. 
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grant affiliation. Since most of the Negroes went into agriculture and domestic 
service, their general influence was negligible, and as a result feeble efforts to in- 
clude them in the National Labor Union and to form a Negro Labor Congress 
had no lasting results. 

In Part II, The Negro Worker and the Rise of Trade Unionism, the authors 
first consider the treatment accorded by the Knights of Labor, which is contrasted 
with that of the American Federation of Labor. The Federation gave up “the 
ideal of inclusive industrial unionism” and substituted “the business ethics of 
job-conscious trade unionism.”’ Despite an early statement opposing race dis- 
crimination, the Federation altered its position, and the bulk of Negro workers 
have not been touched by the dominant American organization. The authors 
conclude that ‘‘the Federation leaders have demonstrated that they are psycho- 
logically unequipped to prosecute a vigorous campaign of unionization among 
Negroes’’ (p. 101) and that the organization of Negroes had never been seriously 
undertaken by the A. F. of L. (p. 327). Supplementing this attitude of the Fed- 
eration, and probably causing it, was the attitude of the craft unions themselves. 
Scorned by the dominant organizations, the Negroes tried unsuccessfully to 
organize their own unions, and failing here, they next attempted to enter in- 
dustry as strike-breakers with the overt encouragement of many leaders of their 
race who were convinced that the Negro’s economic salvation rested in an 
affiliation with the employing classes. 

Approximately one-third of the book is taken by Part III, The Negro as 
Industrial Reserve. Here the authors make their most distinctive contribution. 
They show that about one million Negroes came North between 1910 and 1924 to 
fill jobs made vacant by war conditions. For the most part they found their 
places in unskilled and semi-skilled occupations at low wages in nearly all of the 
basic industries. The Negro worker as longshoreman, coal miner, steel worker, 
stockyard worker, and railroad worker is traced in detail. 

Part IV, Industrial Unionism and Labor Solidarity, discusses the attitude of 
industrial unionism toward the Negro. TheI. W. W. “did bring white men and 
black men into one organization in which race distinctions were obliterated in 
both the leadership and rank and file” (p. 335). The needle-trade unions were 
sympathetic at a distance. The United Mine Workers made a gallant effort to 
solve the problem in its own industry. 

In Part V, Negro Labor since the War, the story is carried down to the present 
time. Socialism and communism have attracted no considerable following be- 
cause of the Negroes’ cultural background, which is unsympathetic to such 
movements. The attempt at forming a union of Pullman porters resulted in 
“virtual collapse.” The last chapter of the book criticizes the intellectual leaders 
of the race for stressing racial equality and civil liberties while ignoring labor 
solidarity. The book closes with the suggestion that the ultimate solution of the 
problem rests with the majority group—the white workers.’ 

Bowdoin College ALBERT ABRAHAMSON 


1 The book is marred by dozens of typographical errors. A few examples follow: On p. 9, a document 
written before the Civil War bears the date 1883. On p. 123, line 16 is identical with line 19 and distorts 
the sense of the paragraph. On p. 229, the total of the fifth column of the table should read 36 rather 
than 42, despite footnote 51. On p. 416, Bakharin should read Bukharin. On p. 454 and the few fol- 
lowing pages, the president of the A. F. of L. is called Greene rather than Green. 
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Adolph Wagner als Statistiker, by Dr. Jr. Dr. Rer. Pol. Gottfried Birger. 
zig-Berlin: B. G. Teubner. 


Although Adolph Wagner is more widely known as an economist than as a 
statistician, in his youth he was the author of several works dealing with certain 
fundamental problems of statistics. His name was associated in Germany with 
the disseminating of the ideas of A. Quételet, who is one of the founders of the 
modern statistical method. Wagner is sometimes considered, together with H. 
Th. Buckle in England, as a radical follower of Quételet in the direction of philo- 
sophical determinism. One of his earlier publications, Ueber die Gesetzmédssigkeit 
in der scheinbar willkuhrlichen menschlichen Handlungen, 1864 (On the Conformity 
to Laws of Seemingly Arbitrary Human Actions) gives some foundation for this 
statement. 

In the first part of his study (pp. 5 to 53) Mr. Biirger presents Wagner’s ideas on 
the law in statistics and in the social sciences. Further on (pp. 54 to 73) he 
presents Wagner’s conception of the meaning of statistics as a method and as a 
science. Following Wagner’s article on “Statistics” published in the Bluntschli- 
Brater’s Staatswérterbuch, 1867 (Encyclopaedia of Political Sciences), Mr. 
Biirger shows that Wagner was inclined to regard statistics primarily as a method, 
which is not limited to the social sciences but which also has extensive application 
to the natural sciences. This idea, at the time when Wagner was developing it, 
was not so widely accepted asitisnow. Inthe third part of his study Mr. Biirger 
discusses Wagner’s latest statistical works and the statistical sections of his 
principal economic publications. 

In discussing the possibility of applying to the social sciences the methods used 
in the natural sciences, Wagner first held that the method used in natural sciences 
may be applied practically without limitation to the field of social relations. 
But when he published his lecture on the conformity of human actions to laws, 
Wagner added a special section in which he discussed the meaning of law in 
statistics, and in this article one finds him more moderate in his theory. But, as 
Mr. Birger shows, Wagner always considered natural and social sciences as not 
fundamentally different in their methods. 

Seventy years after its publication, this article by Wagner on the meaning of law 
in statistics may be read with great interest. Many of its ideas are quite modern 
and the formulation in this paper of the problem of the law of great numbers is 
nearer to the generalized development of the law of great numbers by Poisson 
than to the previous formulations of the law which were used as the foundation of 
the generalizations by Quételet. It is known that Poisson’s development of the 
law of great numbers consisted in proving that an empirical frequency has a 
tendency to approach an a priori probability even when this probability is not a 
constant from case to case but is a variable. Under such conditions the fre- 
quency approaches the average probability of these varying a priori probabilities. 
Poisson’s formulation of the law of great numbers is closer in its assumptions to 
the conditions of real life than were previous formulations. 

Wagner was not a determinist in the philosophical meaning of the word. He 
was unlike many of the contemporary economists and social scientists in that he 
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did not regard the natural sciences and the social sciences as being opposite in 
principle. It seems to me that Mr. Birger is a little too much inclined to criticize 
Wagner for his mechanistic-naturalistic explanation of social relations. It is 
true that Wagner recognized the universality of the causal principle in nature, as 
in human actions, but he attached different meanings to laws in the natural and 
in the social sciences. It is interesting to note that Wagner, who was writing 
when the historical school of economists dominated thought in Germany, at- 
tached importance to the inductive method in economics, which, however, he 
considered to be a form of statistical rather than of historical method. 

In the last sections of his book Mr. Birger discusses Wagner’s ideas on the 
problems of economic statistics, to be found in his major works on economics and 
finance. Wagner, in his later publications, was occupied chiefly with economic 
questions although even in these publications he discussed important statistical 
problems. For instance, his formulation of the methods to be used in statistics 
of national income and of national wealth (for the International Institute of 
Statistics, 1903) are of practical interest even now, especially since Wagner, a 
great authority in economics and finance, had always in mind economic as well as 
statistical problems. 

The merit of this book by Mr. Biirger lies in the fact that he has gathered and 
has presented analytically Wagner’s ideas on important problems of statistics, 
which were scattered through Wagner’s publications over a period of more than 


half a century. 
V. P. TimosHENKO 


Negro Hospitals. A Compilation of Available Statistics. Chicago: The Julius 
Rosenwald Fund. February, 1931. 56 pp. 

This small book contains about all of the reliable statistics that are obtainable 
regarding Negro hospitals as a group of institutions. Because of the wide geo- 
graphical distribution of Negro hospitals, the variety of conditions under which 
they are struggling, the multiplicity of organizations interested in the development 
of Negro hospitalization, there was greatest need for a compilation that would 
bring together such statistics as were pertinent as well as those which were reli- 
able. The Rosenwald Fund has done this difficult task. The result is a very 
satisfactory presentation of available pertinent facts as the point of departure for 


the further investigation of the hospitalization of Negroes. 
Homer F.. SANGER 


The Macmillan Table Slide Rule, by J. P. Ballantine. New York: The Macmillan 

Company, 1931. 

This table slide rule follows the same principle as the familiar types of slide rule, 
though the appearance and technique of manipulation are different. Cards 
giving series of five digit numbers with constant percentage differences take the 
place of the graduated scales of the ordinary rule. Each process requires the use 
of three cards placed one above another, corners indicating the numbers involved 
inthe problem. The results are accurate to three, sometimes four, figures. The 
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only points of superiority over the ordinary rule would seem to be that one is 
relieved of the necessity of reading from the graduations of a scale and that the 
cost islow. These advantages are offset largely by the fact that the adjustment 
of alignment is troublesome and that the perishability of the cards is great. 
Dorotuy C. Bacon 


National Bureau of Economic Research 





